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Objectives of this research were to investigate 
plant characteristics and planting systems for enhancing 
boll weevil control through the use of nonpreferred and 
other resistant plant characters. The influence and inter­
action of these traits on bollworm, tarnished plant bug, 
and fleahopper populations were studied. Morphological 
plant characters were also evaluated for resistance to the 
bollworm.
Boll weevils exhibited a greater degree of non­
preference for biotypes with medium red (Ak Djura) foliage 
than those with light red (N. C. Margin) foliage. Red 
foliage and frego bract significantly reduced weevil damage. 
Combining these two traits increased the degree of non­
preference over that which could be attributed to either 
trait alone.
A planting system was used employing the trap-crop 
principle where alternating 8 row strips of preferred (normal) 
cotton and nonpreferred cotton were interplanted. Boll 
weevil control was obtained in all tests by applying 
insecticide only to the strips of normal cotton.
Different size plots of nonpreferred cotton were 
interplanted with 8 row strips of "trap" cotton to determine 
how large an area were required for this system to effec­
tively control weevils. Results indicated that light to 
moderate boll weevil infestations were controlled where 32 
row plots of nonpreferred cotton were utilized. Under 
conditions of heavy weevil infestations, control was ade­
quate only when 8 to 16 row plots of nonpreferred cotton 
were planted.
Cotton possessing the smooth leaf character 
significantly reduced overall bollworm oviposition on a 
regular season schedule. The same trait caused slight 
reductions in the numbers of tarnished plant bugs and cotton 
fleahoppers. Populations of tarnished plant bugs and flea­
hoppers were consistently higher and the yield of cotton 
consistently lower in frego bract entries on a regular season 
schedule. These results indicated that plant bugs adversely 
affected frego bract cotton.
xvi
INTRODUCTION
The success achieved with the new organic insecti­
cides following World War II tended to obscure the fact that 
there were many other methods of insect control. The recog­
nition of such problems as environmental contamination from 
pesticides, frequent development of resistance to insecti­
cides in pest populations, resurgence of treated populations, 
effect of chemicals on populations of nontarget species, 
and increased costs of production has renewed interest in 
alternate methods of pest management. A concerted research 
effort has been directed toward biological and cultural 
control methods, which would be useful in integrated control 
programs. Here several techniques are utilized in an overall 
control system in an attempt to maintain a pest population 
level below economic thresholds with minimum use of 
insecticides.
The specific purpose of this study was to determine 
the feasibility of utilizing nonpreference to certain plant 
characters in a trap crop system of boll weevil control, and 
to ascertain the value of this technique in reducing insecti­
cide requirements.
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Plant characters were evaluated singly and in 
combination for the degree of nonpreference exhibited by 
the boll weevil. Cotton varieties possessing these 
characters were interplanted in equal strips with commercial 
cotton to evaluate the effectiveness of a trap crop system 
of control. Additional tests were made to determine the 
maximum plot size planted to nonpreferred cotton that would 
provide effective weevil control in this "trap" system.
Simultaneously in all experiments the bollworm and 
plant bug complexes were monitored to determine the influence 
of the new plant characters on the populations and damage of 
these pests. Preliminary field tests were conducted to 
evaluate the response of bollworms (Heliothis spp.) to 
certain plant characters.
Three varieties of cotton were used as varietal back­
grounds in this research: Bayou, Stonevilie 7A, and
Deltapine Smooth Leaf. The terms selection, strain and line 
are used in a manner consistent with terminology accepted 
by cotton breeders to denote experimental cottons possessing 
a resistant character or combination of characters.
Test sites were selected in an attempt to expose this 
program to the different pest complexes associated with cotton
in Louisiana. In approximately 2/3 of the state insecticide 
applications are initiated for boll weevil control; whereas, 
in the remaining 1/3, principally the upper Red River Valley, 
insecticide applications are initiated for bollworm control.
In all experiments, the recommended production practices of 
each area were followed.
The Perkins Road Agronomy Farm at Baton Rouge is 
located on Loessial Terrace soil. Although not in a major 
cotton producing area, this station represents a location 
where boll weevils are the major or "key pest." Cotton in 
this test area was subjected to the greatest number of over­
wintering weevils of the experimental sites.
The Northeast Louisiana Experiment Station at St. 
Joseph, located on the alluvial flood plain of the Mississippi 
River, represents a major cotton producing area where the boll 
weevil is the key cotton pest.
The Louisiana State University Experiment Station at 
Alexandria is located on the alluvial flood plain of the Red 
River Valley. In this area bollworms are most often the 
"key pest," while boll weevil populations are sporadic.
At the Red River Valley Experiment Station, located 
on the alluvial flood plain of the Red River Valley, boll­
worms are the major cotton pest and exert the heaviest
4
average annual population pressure experienced in the state. 
Boll weevil populations have been negligible in recent years 
since overwintering sites for this insect are extremely 
limited.
SECTION I
UTILIZATION OF BOLL WEEVIL NONPREFERENCE 
IN A TRAP CROP SYSTEM OF CONTROL
It has been reported that the boll weevil, Anthonomus 
grandis Boheman, exhibits nonpreference toward cotton posses­
sing genetic characters for hairiness of stems and leaves, 
red foliage, and frego bracts. Studies were undertaken to 
substantiate reports of nonpreference and to determine whether 
this phenomenon could be utilized in a trap crop system of 
control.
Literature Review
The development of resistance to the chlorinated 
hydrocarbon insecticides by the boll weevil (Roussel and 
Clower, 1955) emphasized the need for alternate methods of 
controlling this insect. The numerous and often excessive 
insecticide applications directed at the boll weevil have 
created other insect pest problems by destroying predators 
and parasites. This, coupled with the increasing problems 
of environmental contamination, insecticide drift, and toxic
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insecticide residues, has focused attention on host plant 
resistance as a means of controlling cotton insects. Another 
factor causing increased interest in host plant resistance 
has been the success achieved against certain other economic 
pests (Maxwell and Jenkins, 1962). The development and 
utilization of insect resistant cottons would be extremely 
useful in a comprehensive integrated control system of pest 
management.
Snelling (1941) defined host plant resistance as 
"including those characteristics which enable a plant to 
avoid, tolerate, or recover from the attack of insects under 
conditions that would cause greater injury to other plants 
of the same species." Painter (1951, 1958) employed a 
slightly different definition, " . . .  the relative amount 
of heritable qualities possessed by the plant which influences 
the ultimate degree of damage done by the insect. In 
practical agriculture it represents the ability of a certain 
variety to produce a larger crop of good quality than do 
ordinary varieties at the same level of insect population."
He divided plant resistance mechanisms into three main 
categories: , (a) Preference and nonpreference: in which the
plant characters and insect responses that lead to or away 
from the use of a particular plant or variety, for oviposition,
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for food, or for shelter, or for combinations of the three;
(b) Antibiosis: in which the plant adversely affects the
insect life history by reduced fecundity, decreased size, 
abnormal length of life, and increased mortality; and (c) 
Tolerance: in which the plant shows the ability to grow
and reproduce itself or to repair injury to a marked degree 
in spite of supporting a population approximately equal to 
that damaging a susceptible host. In addition he established 
the category of "pseudoresistance" to include transitory 
characters in potentially susceptible host plants: host
evasion, induced resistance, and escape.
Cotton plants resistant to insects, particularly the 
boll weevil, have been of interest to researchers for many 
years. Soon after the boll weevil invasion of the South­
eastern United States, expeditions were sent to Guatemala 
and Mexico to seek such plants. It was hypothesized that 
cotton plants which had survived for centuries under weevil 
attack would have acquired some degree of natural resistance. 
Emphasis was placed on host evasion and morphological 
characters thought to limit destructiveness of the insect 
(Cook, 1904a, 1904b, 1906; Ware, 1936). Characters considered 
to be of possible value were effective proliferation, small 
involucral bracts, excessive hairiness, small leaves, thick
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boll walls, extra floral nectaries, determinate growth, and 
rapid growth of young bolls.
A dwarf upland variety of cotton, native to eastern 
Guatemala, was found to be less injured by the boll weevil 
than other cottons in the same field (Cook, 1904a, b).
Further investigations revealed that the kelep or Guatemalan 
cotton boll weevil ant, a predator of the boll weevil, was 
attracted to this type of cotton by extra nectaries. Although 
the boll weevil was found on this cotton, only low numbers 
were present, apparently due to the predacious habits of the 
kelep ant. The ants were successfully colonized in Texas; 
however, all of the dwarf plants grown in the United States 
were sterile.
The ability of squares and bolls to proliferate cells 
resulting in mechanical destruction of boll weevil eggs and 
larvae was thought to be an effective control measure (Cook 
1904a, b, 1906). Hinds (1906) believed that proliferation 
was a natural response of plant tissue to irritations such 
as those caused by weevil punctures. He stated that proli­
feration increased mortality of immature stages by 13.5 per­
cent in squares and 6.3 percent in bolls, and that it was 
important in restricting weevil development and should be 
used in combination with other control methods.
9
Another early approach to weevil control was through 
the principle of host evasion - pseudoresistance. Flynn 
(1907) tested the hypothesis that most overwintering weevils 
would die of starvation if all cotton were planted late in 
the season. His experiments showed that late planting results 
in greater weevil problems and lower yields. The disadvan­
tages of late planting to avoid weevil injury was also 
described by Newell and Rosenfield (1909). The principle of 
host evasion was further advanced by replacing late maturing 
cotton varieties with more determinate, early maturing ones. 
Emphasis was placed on obtaining fruit as soon as possible 
to avoid the ravages of midsummer boll weevil populations 
(Bennett, 1908; Cook, 1912; Hunter, 1909, 1912, 1917, 1922; 
Hunter and Coad, 1923; Ware, 1925; Isely, 1934). Varieties 
were recommended which matured very quickly, setting a crop 
no later than late July. Hunter and Coad (1923) reported 
that the invasion of the boll weevil had resulted in the 
replacement of long staple, large boll varieties by small 
boll, short staple, early varieties. Cook (1912) felt this 
situation could be remedied, since the time of boll opening 
was not a good criterion for earliness in relation to weevil 
damage as mature bolls are not injured. The primary object 
was to produce many bolls in a short time, and it was not
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necessary to select short-stapled varieties to obtain cotton 
of this type.
Cook (1911) emphasized the importance of climate in 
relation to weevil control. Cotton plants that were drought 
resistant were also weevil resistant since they could survive 
in areas where the weevil could not. Additionally the fruit 
develops faster in dry areas than in moist areas where 
vegetative growth is encouraged thus delaying fruit growth. 
Smith (1936) studied weevil mortality and concluded that 
climate was the most effective factor with temperature being 
the most important component. Acala cotton was described as 
a superior variety by Cook and Doyle (1927a) because it 
possessed certain insect resistant traits as well as being 
resistant to high temperatures. This study also concluded 
that infested buds which have undergone some cell proli­
feration will often develop into bolls.
Comparisons of boll weevil damage between Sea Island 
varieties, Gossypium barbadense, and upland varieties, G. 
hirsutum, have been made (Smith, 1921; Cook and Doyle, 1927b). 
Smith reported that percent emergence appeared to be greater 
in Sea Island varieties. These varieties appeared more suscep­
tible to late season injury especially if wet weather delayed 
boll opening. Cook and Doyle (1927b) attributed this greater 
weevil susceptibility to the thinner walls and softer texture
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of the bolls. They suggested that Sea Island varieties 
offered an advantage in that there was less production of 
early season flower buds, thus affording less opportunity 
for weevils to reproduce early in the season. Dunnam (1926) 
stated that as bolls grow older they become less susceptible 
to weevil injury: but that hardness not thickness of bolls 
was the determining factor related to loss. Strong (1939), 
investigating varietal characters of cotton in relation to 
boll weevil damage, demonstrated that bolls with maximum 
toughness of the carpel lining received the least damage.
Jenkins et al. (1964a) pointed out the profound effect 
on the biotic potential of the boll weevil that would theore­
tically be obtained by utilizing cotton lines which suppress 
oviposition. Black and Leigh (1963) studied antibiosis with 
caged gravid weevils on five lines of cotton and reported 
that the weevils fed more on Sea Island cotton than on the 
other cultivated species. Several cotton types were screened 
by Leigh and Lincoln (1964) to determine their influence on 
weevil feeding and oviposition. No evidence of resistance 
was exhibited by the several types utilized. Bottger et al. 
(1964) sprayed an acetic acid solution containing 5% gossypol 
on potted plants. In 4 days there was a 40% mortality among 
adult thurberia weevils (Anthonomus grandis thurberiae).
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A laboratory technique was devised for measuring 
aspects of antibiosis in different cotton lines by Jenkins 
et al. (1964b). Weevils were reared on a diet containing 
lyophilized square powder from the different cotton types. 
This method eliminated variation in square size, a problem 
that arises when using actual squares for testing; but 
created an artificial situation of undefined influence. 
Another method of measuring antibiosis was described by 
Davich et al. (1965). A plug was removed from the square 
using a hypodermic needle. An egg was then placed in the 
bottom of the puncture and the opening covered with paraffin. 
He believed this was a good secondary method of evaluation 
prior to field testing. In preliminary screening experiments 
Jenkins et al. (1965) found that egg laying was reduced 80% 
in some cotton lines. Oliver (1965) demonstrated that small 
boll weevils oviposited fewer eggs than medium and large 
weevils. He suggested the possibility of reducing weevil 
populations by growing cotton lines deficient in weevil 
nutrients or containing growth deterrents.
Maxwell et al. (1965) in field tests concluded that 
boll weevils damaged glanded and glandless cottons equally. 
Further research (Maxwell et al., 1966) suggested that gland- 
less lines produced larger weevils; however, he believed that
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the boll weevil problem would not increase if care were 
exercised in selecting the genetic background in which the 
genes are placed. A significantly higher level of infested 
squares was observed in glandless lines by Lukefahr et al. 
(1966b); however, the difference was small and not considered 
biologically significant. Jenkins et al. (1967) conducted 
field tests with glanded and glandless lines and the results 
suggested that the glandless character should not create any 
increased boll weevil susceptibility. The effects of tannin, 
quercetin, rutin, and gossypol were tested as oviposition 
stimulants for the boll weevil by Maxwell et al. (1967). 
Gossypol was found to be an oviposition stimulus, but the 
other compounds at the concentrations tested showed no 
promise as oviposition or feeding deterrents. Parrott et al. 
(1969a) in preference studies on host and nonhost plants 
demonstrated that plants containing gossypol appeared to be 
preferred; but its presence did not appear to be an absolute 
requirement.
Tests were conducted by Bailey et al. (1967a) to 
determine the reason for weevil mortality in squares from 
different lines of cotton. The highest mortality occurred 
in the larval stage. Food limitation and cell proliferation 
were not responsible. It was suggested that the mortality
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was caused by some toxic substance, lack of proper mutrition, 
or presence of a feeding detterent. Different lines of 
cotton were evaluated using the egg implantation method 
(Bailey et al., 1967b). A significant degree of antibiosis 
expressed as reduced percent adult emergence and reduced 
weevil size was found in Gossypium thurberi,G . arboreum, and 
G. davidsomii. Buford et al. (1967) compared oviposition 
preference for G. hirsutum to G. barbadense, a Sea Island 
variety. The G. barbadense was less preferred. Oviposition 
rates were tested in several cotton lines, and those which 
showed reductions of 50% below the mean were crossed with 
Deltapine Smoothleaf (Buford et al., 1968). Up to 178% 
reduction in oviposition was obtained with a Sea Island 
Seaberry x Deltapine Smoothleaf cross. Bailey et al. (1969) 
found that it was necessary to test feeding, oviposition, 
and development throughout the season to determine differences 
in resistance among varieties.
Laboratory preference studies were conducted to 
determine if Hampea sp., a dioecious plant found in Mexico, 
was resistant to the boll weevil by comparing it to Deltapine 
Smoothleaf cotton (Lukefahr and Maxwell, 1969; Maxwell et al., 
1969). Further work by Parrott et al. (1969) showed that 
the male flower buds of Hampea were comparable to cotton;
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however, the female buds were resistant due to a lesser 
concentration of feeding stimulant, presence of a volatile 
repellent, and antibiosis. The antibiosis was expressed as 
high larval mortality; however, the toxic factor was not 
identified.
Such characters as hairiness of stems and leaves 
were considered as possible sources of resistance by early 
workers (Hunter and Pierce, 1912). In a study of sources of 
resistance in cotton strains to the boll weevil, Stephens 
(1957) lists plant hairiness as a possibility. Wannamaker 
(1957) evaluated the effect of plant hairiness on boll 
weevil attack. He found that plants carrying the major 
genetic factors of hairiness received significantly less 
boll weevil damage, and suggested that resistance may be 
conditioned by length, density, and position of pubesence. 
Two types of hairy cotton were found to be less damaged by 
boll weevils than standard commercial varieties of upland 
cotton (Wannamaker et al., 1957). Density and length of 
pubesence were thought to be the most important factors. 
Wessling (1958 a. b) tested the hairy strain. Pilose, with 
a susceptible variety under different environmental condi­
tions and in different proportions. The Pilose strain had 
a significantly lower proportion of egg laying punctures.
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A slight, but consistent increase in egg laying punctures 
was noticed in both varieties as the proportion of suscep­
tible plants increased in a mixed plot. The main effect of 
hairiness was attributed to nonpreference. A Pilose strain 
expressed only a moderate degree of resistance when compared 
to several other strains of cotton (Merkl and Meyer, 1963).
The effect of adding the glanded characteristic to 
the hairy characteristic was evaluated by Stephens (1959) 
who compared feeding and oviposition of two strains of 
upland cotton. The results suggested that the presence of 
glands was an important factor in attracting weevils to the 
cotton plant and was possibly important in stimulating ovi­
position. Glands had little effect on feeding. Hairy flower 
buds were less preferred for feeding than glabrous buds.
Thus he suggested that a glandless-hairy combination might 
be worthy of evaluation. In a later test (Stephens and Lee, 
1961) this glandless-hairy combination expressed some degree 
of resistance.
Color as a preference trait has been explored by many 
researchers. Painter (1951) stated that "the scarcity of 
weevils on other plants in the neighborhood of cotton indicates 
the highly obligate relationship of the insect to the host 
plant and the possibility of resistance through a lack in
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some feature of attractiveness. One such factor is leaf 
color.” Hunter and Pierce (1912) reported on laboratory 
experiments of C. R. Jones in 1907 where weevils were attracted 
to light transmitted through green tubes over red tubes at the 
rate of 6.0 to 3.8.
Tests conducted by Isely (1927, 1928) in Arkansas 
indicated that the boll weevil exhibits a marked preference 
for cotton plants with green foliage to those with red foliage. 
Without exception, plots of the Winesap (redleaf) variety had 
lower infestations than the adjacent plots containing green 
plants. However, since the red leaf variety did not possess 
good agronomic characters, it was not recommended for planting. 
Isely (1927, 1928) also felt that this preference might not be 
expressed if only red cotton were available.
Stephens (1957) in his review of possible sources of 
resistance to the boll weevil listed red leaf cotton. In 
tests conducted by Wessling (1958b) the boll weevil exhibited 
a high degree of nonpreference to a red leaf strain. Hunter 
and Waddle (1958) screened over 300 biotypes of cotton in 
Arkansas during 1957 and 1958 for resistance to the boll weevil. 
Red foliage was cited as an example of nonpreference. In 
laboratory tests (Stephens and Lee, 1961), boll weevils indi­
cated no preference in feeding or oviposition for green or
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red cotton buds. Merkl and Meyer (1963) reported that red 
plants were less attractive to the boll weevil than plants 
possessing green foliage; however, this would be of little 
commercial value because weevils fed and reproduced readily 
on red plants. In laboratory experiments conducted by 
Mitlin et al. (1966) the influence of color on feeding of 
boll weevils was determined by the response of weevils to 
agar feeding plugs dyed red, orange, yellow, green, blue, or 
violet, and to undyed plugs. The weevils preferred dyed to 
undyed plugs, but discriminated little among the dyed ones.
Jones et al. (1964) reported that tests conducted 
from 1960 to 1963 evaluating the comparative preference by 
the boll weevil for certain biotypes of cotton resulted in 
a definite nonpreference for red foliage plants when compared 
to a standard green foliage biotype. Hunter et al. (1965) 
demonstrated that weevils when presented with a choice pre­
ferred green plants over red plants. Field tests were 
conducted by Bradley (1967) with interplanted 16 row strips 
of green and red foliage cotton. Boll weevil infestation 
was consistently higher in the green foliage strips. He 
suggested that this preference would only be discernible if 
the weevils are presented with a choice. Weevils exhibited 
a definite preference for green foliage cotton over red foliage
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types in small plot tests conducted by Clower et al. (1970).
Frego bract is a mutant form of cotton with abnor- 
nally long and slender bractlets which curl back away from 
the open boll (Green, 1955). This character has been investi­
gated to determine if any resistance to the boll weevil is 
associated with its presence. In tests conducted in Louisiana 
from 1960 to 1963 Jones et al. (1964) found that frego bract 
on a Stoneville background reduced weevil damage when com­
pared to normal cotton. The damage level was equal to or 
lower than that of a Stonevilie-red variety. In 1962 and 
1963 red foliage aiid frego bract characters were combined in 
one variety. The data suggested that combining genes for red 
plant color and frego bract was more effective in increasing 
the degree of nonpreference by the boll weevil than either 
characters alone. The possibility that frego bract disrupted 
weevil oviposition was mentioned. Hunter et al. (1965) stated 
that the frego bract character appeared to inhibit feeding 
and oviposition of weevils until population pressure became 
very high.
Resistance of the boll weevil to frego plantings has 
also been reported by Lincoln and Waddle (1966). Weevils were 
released in field plots and 200 squares were examined for each 
strain two weeks later. The check exhibited 44% punctured
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squares as compared to 12% for the frego entry. Boll weevil 
damage to squares was evaluated as % damage per unit of land 
by Jenkins et al. (1969). Five frego bract lines had less 
oviposition than the commercial check (DPSL) when tested 
under field conditions. The reduced oviposition was attri­
buted to nonpreference. Clower et al. (1970) found that 
weevil populations tended to be higher in plots having normal 
cotton than in plots having frego bract or medium red foliage 
(Ak Djura). The effects of these two characters appeared to 
be accumulative since weevil populations were further sup­
pressed when the two traits were combined.
As has been demonstrated and suggested by several 
researchers, cotton possessing the nonpreference character­
istics frego bract and red color is still a suitable host for 
boll weevils. For nonpreference characters to play an 
effective role in population suppression, weevils must be 
provided with a choice between the preferred and nonpreferred 
plant types. To supply the boll weevil with a choice would 
involve interplanting a cotton preferred by this insect with 
cotton possessing these nonpreferred characters. The pre­
ferred cotton would act as a trap and could be treated with 
insecticides.
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Trap crop plantings have been utilized for many years 
to concentrate insects and thereby facilitate their destruc­
tion. "A trap crop is a small planting, often made earlier 
than the main planting, to attract insects or direct them 
away from the principle crop. The crop used must be very 
attractive to the insect." (Subcommittee on Insect Pests, 
1965). "If not handled properly the trap crop may develop
into a breeding center for the pest" (Isely, 1957), at which
point the trap crop is usually treated with insecticides, 
plowed under, or both.
An example of a trap crop system of control on cotton 
is the use of corn to concentrate the cotton bollworm, 
Heliothis zea (Boddie). This method was recommended for 
bollworm control by Lincoln and Isely (1947) and Isely (1957).
The use of trap plantings to aid in boll weevil
control was advocated soon after the insect became established
in the United States. Howard (1897) stated that the best 
method of cotton growing was to prevent any early or volunteer 
growth. However, if a trap crop is developed; weevils may be 
collected by hand or poisoned. Experiments led to the con­
clusion (Hunter, 1909) that no benefit was derived from the 
use of a few early plants to attract weevils. Hunter (1917) 
and Hunter and Coad (1923) stated that this method was of
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value only if an early planting was made near an overwintering 
site that produces a heavy early infestation which would then 
be poisoned.
Isely (1934) stated that if a variety germinates well 
and is cold hardy in the seedling stage, it may be of use in 
a trap crop. The sharp difference in infestation level be­
tween this and the main planting justifies early dusting of 
the trap crop and ignoring the remainder. Later Isely (1950) 
stated that the chief obstacle of dusting is the need for 
careful field observations to determine the spots of early 
infestation, and that the use of a trap crop might aid in 
surmounting this problem. The cotton should be planted 
early in spots adjacent to favorable overwintering sites.
He utilized 3 to 30 rows of cotton as a trap crop, depending 
on the size of the field. When the trap cotton was distinctly 
earlier than cotton in the remainder of the field, there was 
a concentration of boll weevils in the trap rows.
Data from field experiments conducted by Bradley 
(1967) in Louisiana indicated that overwintering boll weevils 
could be expected to congregate in early planted border strips, 
provided the difference in planting dates was sufficient to 
give a distinct difference in development of plants. Addi­
tional tests were conducted where single cotton fields were
planted to a red foliage strain (Stoneville 7A) and bordered 
on each side by a narrow strip of Stoneville 7A - green 
foliage. The results indicated that early in the growing 
season overwintering weevils congregated in greater numbers 
in the border rows of green foliage. Insecticide treatment 
of these border rows tended to delay the need for treatment 
of the entire fields. Later in the season (after July) 
population pressure overcame the effect of the red foliage 
characteristic.
Hungry weevils appeared to settle wherever cotton 
was available irrespective of foliage color.
EVALUATION OF FREGO BRACT AND RED FOLIAGE AS CHARACTERISTICS 
NONPREFERRED BY THE BOLL WEEVIL
The objective of this study was to determine the 
relative degree of preference exhibited by boll weevils to 
a light red (N. C. Margin) cotton, a medium red (Ak Djura) 
cotton, and a frego bract cottony and to determine the effect 
of combining the red foliage and the frego bract character­
istics.
Procedure
Tests were conducted at the Perkins Road Agronomy 
Farm during 1969 (Test 1) and 1970 (Test 2). With the onset 
of squaring 25 or 50 squares were randomly selected from the 
middle two rows in each plot and examined for boll weevil 
and bollworm damage. Twenty-five sweeps were made in the 
middle two rows of each plot to determine the numbers of 
tarnished plant bugs, Lygus lineolaris (Palisot de Beauvois), 
cotton fleahoppers, Pseudatomoscelis seriatus (Reuter), and 
black fleahoppers, Spangonicus albofasciatus (Reuter) present. 
Entomologists have often referred to S. albofasciatus,
Miridae, as a black fleahopper. Through this dissertation 
it will be referred to by the name "black fleahopper."
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It occurs in cotton throughout Louisiana but is much more 
abundant in the southern portion, especially in the Baton 
Rouge area. Some entomologists (Butler, 1965; Stoner and 
Bottger, 1965) have questioned the status of this insect 
as a cotton pest. Populations were monitored in this study, 
but no attempt was made to ascertain the damage by this 
insect to the various cottons.
Test 1 was planted on June 2. The experimental 
design used was a randomized block with 5 treatments repli­
cated 6 times (Table 1). Individual plots were composed 
of 4 rows, 53 feet in length and separated from each other 
by two rows of normal cotton. The test area was surrounded 
by favorable boll weevil overwintering sites. No insecti­
cide was applied for boll weevil control. A high aphid 
population required an application of methyl parathion on 
August 8. A single application of this material is known to 
kill some adult weevils but would have little effect on total 
infestation at this time.
Test 2, planted on May 12, consisted of 6 treatments 
(Table 2) randomized and replicated 5 times. The plot size 
and method of damage assessment was the same as that for 
Test 1. In addition 20 or 40 terminals were examined in each 
plot for bollworm eggs, larvae, and damage. Insecticide
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applications of toxaphene-DDT-methyl parathion were initiated 
on 8/12 and continued on a 4 to 5 day schedule until 9/21 
for a total of 8 applications.
A test was conducted on the Louisiana State Univer­
sity Experiment Station at Alexandria during 1970 where 2 
plots of Stoneville 7A cotton were compared to 2 plots of a 
green leaf-frego bract selection on Stoneville 7A background. 
All four plots, planted on May 29, were individually isolated 
by at least 160 feet from other cotton by soybeans. The 
plots were 16 rows in width and 365 feet in length. Squares 
were examined for boll weevil and bollworm damage. An in­
secticide program involving several combinations of toxaphene, 
DDT, azinphosmethyl, and methyl parathion was initiated on 
the normal Stoneville 7A cotton on 7/27 for boll weevil and 
bollworm control. This was continued on a 4 to 5 day schedule 
until 9/18 for a total of 14 applications. DDT applications 
for bollworm control were initiated on the frego bract plots 
on 7/27 and continued on a 4 to 5 day schedule until 9/18. 
These were followed by four applications of toxaphene-DDT- 
methyl parathion for boll weevil and bollworm control. A 
total of 17 applications were made to these plots.
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Results and Discussion
All data were subjected to an analysis of variance 
with significance determined at the 0.05 level of proba­
bility. When the treatment effect was significant, treatment 
means were compared at the 0.05 level of probability using 
Duncan's multiple range test (Duncan, 1965). Means not 
followed by the same letter are significantly different.
Results from the 1969 test at Baton Rouge are seen 
in Table 1. These data showed that square damage by boll 
weevils was higher in plots of normal green cotton than in 
plots having red foliage, frego bract, or both characteristics. 
The frego bract entry varied little from the medium red 
foliage entry. Both varieties of cotton possessing combina­
tions of frego bract and red foliage further suppressed 
weevil damage. A slightly lower damage level was associated 
with medium red (Ak Djura) foliage than with light red (N.
C. Margin) foliage.
Yield data was taken to determine whether production
differences could be expected between the various strains.
There was no significant difference in yield between the
various entries. Although not significant, there was a
tendency for the combination of red foliage and frego bract
to reduce yield while these characteristics alone increased 
yield.
Table 1. The influence of leaf color and bract type on boll weevil damage to squares
at the Perkins Road Agronomy Farm, Baton Rouge, 1969.
Per cent boll weevil infestation^ Season
Entry 7/29 8/5 8/12 8/22 9/4 9/9 Total YSC/A
Bayou + green normal 28a 27a 17 78a 65a 88ab 303a 841
Bayou + frego bract 17b 21a 10 49bc 62a 93a 252b 986
Bayou + red leaf 
(Ak Djura)
20ab 20a 20 53b 48ab 85ab 246b 960
Bayou + frego bract 
+ red leaf (Ak Djura)
+ smooth + nectariless
3c 4b 4 29c 29b 78bc 147c 666
Stoneville 7A + frego bract 
+ red leaf (N. C. Margin)
llbc 16a 6 32bc 40b 76c 181c 734
single application of methyl parathion applied on 8/8.
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Results from the 1970 test at Baton Rouge are shown 
in Table 2. The frego bract and red foliage characteristics 
alone or in combination exhibited a lower level of weevil 
damage than normal green cotton. The light red foliage 
strain (N. C. Margin) had a consistently greater number of 
weevil punctures than the medium red strain (Ak Djura) or 
the frego bract strain. The latter two entries varied little 
in weevil damage. The number of weevil punctures was further 
reduced by the combination of red foliage and frego bract 
with the medium red foliage consistently being the lowest.
No difference existed between the yield of the 
various cottons. Frego bract appeared to increase yield 
while red foliage decreased yield.
The results from these tests indicate that both 
frego bract and red foliage are characteristics nonpreferred 
by the boll weevil. The medium red foliage (Ak Djura) ex­
hibits a greater degree of nonpreference than the light red 
foliage (N. C. Margin). In addition the effects of frego 
bract and red foliage appear to be accumulative since damage 
levels were further suppressed when the two traits were 
combined. These results agree closely with the findings of 
Clower et al. (1970). In general green cotton matures 
earlier than the red and frego bract cottons. This causes
Table 2. The influence of leaf color and bract type on boll weevil damage to squares at the Perkins 
Road Agronomy Farm, Baton Rouge, 1970.
Per cent boll weevil infestation^ Season
Entry 7/8 7/15 7/22 7/28 8/3 8/10 9/1 9/17 Total YSC/A
Stoneville 7A 72.0a 47.Oab 37.0a 42.5a 54.5a 70.5a 97.0a 51.0 471.5a 665
Stoneville 7A + 
frego bract
47.5b 34.Obc 18.Obc 14.Obc 27.Ocd 58.0b 76.0b 50.0 324.5c 918
Stoneville 7A + 
red leaf (Ak Djura)
61.5a 32.5cd 15.5bc 23.5b 30.5bc 55.Obc 75.5b 41.0 335.0c 762
Stoneville 7A + red leaf 
(Ak Djura) + frego bract
24.5c 12. Oe 6. Od 5.0c 18.5d 30.5d 53.5c 27.0 177.Oe 1040
Stoneville 7A + red 
leaf (N. C. Margin)
62.5a 51.5a 20.0b 24.0b 37.0b 63.Oab 84.Oab 44.0 386.0b 638
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
44.0b 19.5de 10.5cd 10.0c 21.Od 44.0c 74.0b 44.0 267.Od 856
^"Insecticide applications were initiated on all cotton on 8/12. O
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an exodus from the preferred plots Into the nonpreferred 
plots. At this time weevil populations were high in both 
of these tests. Under such conditions boll weevils readily 
attacked all entries. Isely (1928) and Bradley (1967) have 
stated that the genes for red color might have an adverse 
effect on yield; however, in these tests the Ak Djura entries 
were comparable in yield to the commercial entry.
The results of square samples examined for bollworm 
damage during 1969 and 1970 are seen in Tables 3 and 4. In 
both tests there was no difference in the level of damage 
between entries. In the 1969 test there was a trend toward 
lower bollworm populations in the frego plots, while in the 
1970 test the frego entries had a slightly higher bollworm 
population. The results from terminal counts made in 1970 
(Tables 5, 6, and 7) suggested that the bollworm exhibited 
little preference for oviposition among the different entries.
It has been known for some time that tarnished plant 
bugs and fleahoppers are able to cause considerable damage
i
to cotton (Scales and Furr, 1968; Stong, 1968, 1970). It 
has been suggested by Clower et al. (1970) that frego bract 
cotton is more susceptible to plant bug damage than normal 
commercial varieties. The glabrous characteristic has been 
reported to exhibit resistance toward these insects.
Table 3. The influence of leaf color and bract type on bollworm damage to squares
at the Perkins Road Agronomy Farm, Baton Rouge, 1969.
Per cent bollworm damage1 Season
Entry 7/29 8/5 8/12 8/22 9/4 9/9 Total
Bayou + green normal 0.0 4.0 0.7 2.7 6.3 3.3 17.0
Bayou + frego bract 0.7 2.0 1.3 5.3 1.0 1.3 11.6
Bayou + red leaf 
(Ak Djura)
0.7 7.3 0.0 4.0
i
4.7 4.0 20.7
Bayou + frego bract 
+ red leaf (Ak Djura)
+ smooth + nectariless
0.0 0.7 4.0 0.0 1.0 2.0 7.7
Stoneville 7A + frego bract 
+ red leaf (N. C. Margin) 0.0 2.0 4.0 5.3 1.0 1.3 13.6
single application of methyl parathion applied on 8/8.
Table 4. The influence of leaf color and bract type on bollworm damage to squares
at the Perkins Road Agronomy Farm, Baton Rouge, 1970.
_____________ Per cent bollworm_damage^_______  Season
Entry 7/8 7/15 7/22 7/28 8/3 8/10 9/1 9/17 Total
Stoneville 7A 0.0 0.0 0.0 2.5 2.0 1.5 0.0 2.0 8.0
Stoneville 7A 0.0 0.0 0.5 0.5 1.0 2.5 0.5 1.0 6.0
+ frego bract
Stoneville 7A + 1.0 0.0 0.0 1.0 2.0 1.0 0.5 1.0 6.5
red leaf (Ak Djura)
Stoneville 7A + red leaf 0.5 0.0 0.5 1.5 1.0 3.0 1.5 1.0 9.0
(Ak Djura) + frego bract
Stoneville 7A + 0.5 0.0 0.0 0.5 1.0 1.5 1.5 0.0 5.0
red leaf (N. C. Margin)
Stoneville 7A + red leaf 0.0 0.0 0.5 0.0 0.5 4.5 2.5 2.0 10.0
(N. C. Margin) + frego bract
^Insecticide applications were initiated on all cotton on 8/12.
Table 5. The influence of cotton type on the number of bollworm eggs in plant
terminals at the Perkins Road Agronomy Farm, Baton Rouge, 1970.
Number of eggs/100 terminals1
Entry 7/9 7/16 7/24 7/28 8/3 8/10
Stoneville 7A 7.0 9.0 3.0 8.0 4.5 0.0
Stoneville 7A 
+ frego bract
7.5 17.0 6.0 1.0 1.0 1.5
Stoneville 7A + 
red leaf (Ak Ojura)
9.5 12.0 10.5 7.0 4.0 1.0
Stoneville 7 A + red leaf 
(Ak Djura) + frego bract
8.0 8.0 10.0 13.0 2.0 2.0
Stoneville 7A +
red leaf (N. C. Margin)
9.0 8.0 9.0 5.0 1.5 0.5
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
5.0 26.0 6.5 7.0 2.5 0.5
^Insecticide applications were initiated on all cotton on 8/12.
Table 6. The influence of cotton type on the number of bollworm larvae in plant
terminals at the Perkins Road Agronomy Farm, Baton Rouge, 1970.
Number of larvae/100 terminals^"
Entry 7/9 7/16 7/24 7/28 8/3 8/10
Stoneville 7A 0.0 0.0 0.0 3.0 1.5 1.5
Stoneville 7A 
+ frego bract
0.0 0.0 0.0 0.0 2.5 2.0
Stoneville 7A + 
red leaf (Ak Djura)
0.0 o•o 0.0 0.0 2.0 1.5
Stoneville 7A + red leaf 
(Ak Djura) + frego bract
0.0 0.0 0.0 1.0 1.5 0.0
Stoneville 7A +
red leaf (N. C. Margin)
0.0 0.0 0.0 1.0 2.0 2.0
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
0.0 0.0 0.0 1.0 0.0 7.5
Insecticide applications were initiated on all cotton on 8/12
Table 7. The influence of cotton type on bollworm damage in plant terminals at the
Perkins Road Agronomy Farm, Baton Rouge, 1970.
Bollworm damage/100 terminals'**
Entry 7/9 7/24 7/28 8/3 8/10
Stoneville 7A 0.0 0.0 7.0 14.5 13.0
Stoneville 7A 
+ frego bract
0.0 0.0 4.0 12.5 8.5
Stoneville 7A + 
red leaf (Ak Djura)
o.o 0.0 3.0 7.5 10.0
Stoneville 7A + red leaf 
(Ak Djura) + frego bract
o.o 0.0 3.0 13.0 5.5
Stoneville 7A +
red leaf (N. C. Margin)
0.0 0.0 2.0 14.5 11.0
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
0.0 0.0 2.0 10.0 8.0
•^Insecticide applications were initiated on all cotton on 8/12.
37
(Lukefahr et al., 1966a, 1968). Tests conducted by Bottger 
and Patana (1966) indicated that black fleahoppers prefer 
glandless over glanded cotton lines.
In 1969 there was no difference in the number of 
tarnished plant bugs or black fleahoppers between entries 
(Tables 8 and 9). A larger number of plant bugs were found 
in plots of the frego bract-red foliage entry on Stoneville 
7A background. In the 1970 tests there was no difference 
in the number of tarnished plant bugs or black fleahoppers 
(Tables 10 and 12). On 6/23 there was a significant dif­
ference in the number of cotton fleahoppers (Table 11), 
where the Ak Djura red leaf and the Ak Djura red leaf- 
frego bract entries had the highest populations. The same 
two entries had the highest season total. In these tests 
plant bugs exhibited little preference for frego bract cotton.
On the first five sampling dates there was little 
difference in boll weevil damage between the normal and frego 
bract cottons in the test at Alexandria (Table 13). During 
this period the weevil population was low. Sampling was 
unavoidably interrupted for three weeks. When resumed boll 
weevil damage had increased and was considerably higher in 
the normal bract cotton. There was no difference in damage 
between bract types for the total season. It is important
Table 8. The influence of cotton type on the number of adult and nymphal tarnished
plant bugs at the Perkins Road Agronomy Farm, Baton Rouge, 1969.
Entry




Bayou + green normal 1.3 0.0 0.0
Bayou + frego bract 0.0 0.0 0.0
Bayou + red leaf (Ak Djura) 1.3 0.7 0.0
Bayou + red leaf (Ak Djura) 
+ frego bract + smooth + 
nectariless
4.0 0.7 0.0
Stoneville 7A + frego bract 
+ red leaf (Ak Djura)
2.0 2.0 0.0
*A single application of methyl parathion applied on 8/8.
Table 9. The influence of cotton type on the number of adult and nymphal black
fleahoppers at the Perkins Road Agronomy Farm, Baton Rouge, 1969.
Number of black fleahoppers1/100 sweeps2
Entry 7/7 7/14 7/29
Bayou + green normal 22.0 4.0 0.0
Bayou + frego bract 24.0 4.7 0.0
Bayou + red leaf (Ak Djura) 30.7 2.7 0.0
Bayou + red leaf (Ak Djura) 
+ frego bract + smooth + 
nectariless
27.3 2.0 0.0
Stoneville 7A + frego bract 
+ red leaf (Ak Djura)
44.0 3.3 0.0
^Black fleahoppers composed 99.6% of all fleahoppers collected. Populations of 
cotton fleahoppers were negligible hence not analyzed.
2A single application of methyl parathion applied on 8/8.
Table 10. The influence of cotton type on the number of adult and nymphal tarnished
plant bugs at the Perkins Road Agronomy Farm, Baton Rouge, 1970.
Number of tarnished plant bugs/100 sweeps^
Entry 6/23 6/29 7/7 7/31
Stoneville 7A 6.0 2.0 3.5 3.0
Stoneville 7A + frego bract 8.8 4.0 9.0 4.5
Stoneville 7A + 
red leaf (Ak Djura)
11.6 8.0 7.0 3.5
Stoneville 7A + red leaf 
(Ak Djura) + frego bract
11.6 9.2 5.5 3.5
Stoneville 7A +
red leaf (N. C. Margin)
6.8 4.4 3.5 3.0
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
5.6 4.8 3.0 3.5
^Insecticide applications were initiated on all cotton on 8/12.
Table 11. The influence of cotton type on the number of adult and nymphal cotton
fleahoppers at the Perkins Road Agronomy Farm, Baton Rouge, 1970.
Number of cotton fleahoppers/100 sweeps^
Entry 6/23 6/29 7/7 7/31
Stoneville 7A t 8.Oabc 0.4 0.0 0.0
Stoneville 7A + frego bract 4.0c 0.8 0.0 0.0
Stoneville 7A + 
red leaf (Ak Djura)
13.2a 0.0 0.0 0.0
Stoneville 7A + red leaf 
(Ak Djura) + frego bract
11.2ab 0.0 0.0 0.0
Stoneville 7A +
red leaf (N. C. Margin)
6.4bc 0.4 0.0 0.0
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
6.4bc 1.2 0.0 0.0
■^Insecticide applications were initiated on all cotton on 8/12.
Table 12. The influence of cotton type on the number of adult and nymphal black
fleahoppers at the Perkins Road Agronomy Farm, Baton Rouge, 1970.
Number of black fleahoppers/100 sweeps^"
Entry 6/23 6/29 7/7 7/31
Stoneville 7A 24.4 5.2 8.0 0.0
Stoneville 7A + frego bract 26.0 8.8 8.0 0.0
Stoneville 7A + 
red leaf (Ak Djura)
34.0 9.2 7.0 0.0
Stoneville 7A + red leaf 
(Ak Djura) + frego bract
35.6 8.4 8.5 0.0
Stoneville 7A +
red leaf (N. C. Margin)
29.6 6.4 9.5 0.5
Stoneville 7A + red leaf 
(N. C. Margin) + frego bract
24.0 8.8 8.0 0.0
^Insecticide applications were initiated on all cotton on 8/12.
Table 13. Comparison of boll weevil damage to squares in plots of frego bract cotton
and normal cotton at Alexandria, 1970.
Per cent boll weevil punctures^" Season
Entry 7/13 7/20 8/4 8/11 8/17 9/9 9/15 Total
Stoneville 7A 
+ frego bract
2.5 5.5 1.0 2.5 1.5 25.5 19.5 58.0
Stoneville 7A 6.5 4.0 1.5 3.0 5.0 54.0 70.5 144.5
^■Insecticide applications for boll weevil control were initiated on the Stoneville 7A 
cotton on 7/27; on the frego bract entry on 9/18.
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to note that damage in the frego bract plots, while under 
DDT treatment which has little effect on boll weevil popu­
lations, never exceeded 25 percent.
Results of bollworm counts from the same test are 
seen in Table 14. There was no apparent difference in damage 
on any sampling date. No difference existed between bract 
types for the total season.
The sampling method and the limited number of repli­
cations prevented accurate statistical analysis of this 
experiment. Late in the growing season boll weevils did 
express an abvious preference for normal bract cotton.
There also appears to be a late season trend of greater 
bollworm damage in frego bract cotton.
Table 14. Comparison of bollworm damage to squares in plots of frego bract cotton
and normal cotton at Alexandria, 1970.
Per cent bollworm damage^ Season
Entry 7/13 7/20 8/4 8/11 8/17 9/9 9/15 Total
Stoneville 7A 
+ frego bract
0.0 1.5 1.5 3.0 3.5 5.5 5.0 20.0
Stoneville 7A 0.0 1.0 6.0 3.5 2.0 1.5 0.0 14.0
^Insecticide applications for bollworm control were initiated on all cotton on 7/27.
EVALUATION OF RESISTANT PLANT CHARACTERISTICS 
IN A TRAP CROP SYSTEM OF CONTROL
Research has demonstrated that cotton possessing red 
foliage and/or the frego bract character is less attractive 
to the boll weevil. With this information as a basis, tests 
were conducted to determine the feasibility of using a trap 
crop system of control in which preferred and nonpreferred 
cottons were interplanted in equal strips. When approximately 
25 percent of the squares had been punctured by weevils, 
insecticide applications would be initiated on the preferred 
selections and continued at 4 to 5 day intervals for the 
remainder of the season. It was hypothesized that weevil 
populations would tend to concentrate in the preferred 
cotton but their population in these areas would be sup­
pressed by the insecticide treatment. This would retard 
their build-up and ultimate spread into the entire crop.
Several of the experimental cotton lines possessed 
a resistant character, okra leaf, which has a narrower leaf 
blade that permits greater penetration of radiant energy 
through the leaf canopy (Green, 1953). Preliminary
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research at Louisiana State University has shown that this 
leaf condition has an adverse effect on immature weevils 
in fallen squares during period of low moisture and high 
temperatures (J. E. Jones, personal communication).
Procedure
These tests were conducted on the Perkins Road 
Agronomy Farm, Baton Rouge, the Northeast Louisiana Agri­
culture Experiment Station, St. Joseph, and the Louisiana 
State University Agricultural Experiment Station, Alexandria.
At Baton Rouge the experimental design used was a 
randomized block with 2 treatments replicated 4 times. A 
solid planting (32 rows) of green-okra leaf cotton on Bayou 
background was compared with a similar size area composed 
of alternating 8 row strips of the same green-okra leaf 
selection and a red-okra leaf-frego bract cotton on Bayou 
background. . Each block, planted May 23, was composed of 
64 rows, 92 feet in length (Illustration 1). With the onset 
of squaring 50 or 100 squares were examined in each solid 
treatment and 25 or 50 squares were examined in the inter­
planted strips for boll weevil damage. Populations of 
tarnished plant bugs, cotton fleahoppers, and black flea­
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net. Fruiting counts were made on 100 plants from each 
interplanted selection. Immature bolls in all plots were 
dissected and examined for locules discolored as a result 
of insect feeding. All green cotton was initially treated 
with toxaphene-DDT-methyl parathion on 8/8. The nonpreferred 
strips did not receive an insecticide application.
In the St. Joseph test the experimental design used 
was a randomized block with 3 treatments replicated 4 times.
A solid planting (32 rows) of commercial Stoneville 7A 
cotton was compared to similar size areas composed of alter­
nating 8 row strips of a green leaf-frego bract selection 
on Stoneville 7A background and normal green cotton and 
with alternating 8 row strips of a red leaf-frego bract 
selection on Stoneville 7A background and normal cotton 
(Illustration 2). Each block, planted May 12, was composed 
of 96 rows, 126 feet in length. The evaluation of boll 
weevil and bollworm damage, plant bug numbers, and fruiting 
forms corresponded to that previously described. Insecti­
cide applications of toxaphene-DDT-methyl parathion were 
initiated on all normal green cotton on 8/12 and continued 
on a 4 to 5 day schedule for a total of 5 applications.
Both of the frego bract selections were treated with 
toxaphene-DDT-methyl parathion only on 9/2.
Illustration 2. The field plan for one replication of the boll
weevil nonpreference test at St. Joseph, 1969.
Replicated and Randomized 4 Times
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At Alexandria the experimental design used was a 
randomized block with 2 treatments replicated 4 times. A 
solid planting (32 rows) of Stoneville 7A cotton was compared 
with a similar size area composed of alternating 8 row strips 
of a green-okra leaf selection and a green-okra leaf-frego 
bract cotton both on Stoneville 7A background (Illustration 
3.) The blocks, planted May 20, were composed of 64 rows,
85 feet in length. The assessment of boll weevil and boll­
worm damage, plant bug numbers, and fruiting forms cor­
responded to that described for the Baton Rouge test. The 
green-okra leaf-frego bract strips were never treated. The 
green normal and green-okra leaf selections received an 
initial application of toxaphene-DDT on 7/21 and this was 
continued on a 4 to 5 day schedule until fruiting ceased.
Results and Discussion
All data were subjected to an analysis of variance 
with significance determined at the 0.05 level of probability. 
When the treatment effect was significant, treatment means 
were compared at the 0.05 level of probability using 
Duncan's multiple range test. Means not followed by the 
same letter are significantly different.
Results from the Baton Rouge test are presented in
Illustration 3. The field plan for one replication of the boll weevil non­
preference test at Alexandria, 1969.
Randomized and Replicated 4 Times
wN>
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Table 15. The red-okra leaf-frego bract strips had signi­
ficantly fewer weevil punctures on 7/25, 8/1, 8/5, and 9/9.
On the remaining sampling dates there was no difference in 
weevil damage. Over the entire season the red-okra leaf- 
frego bract selection had significantly fewer damaged 
squares than either green entry, while the solid planting 
of the green-okra leaf cotton had significantly fewer weevil 
punctures than the same interplanted entry.
The results from the St. Joseph test are given in 
Table 16. On 8/1, 8/6, 8/12, 8/19, and 8/25 the frego bract 
entries had significantly fewer weevil punctures. On 7/18 
the red leaf-frego bract selection had the fewest damaged 
squares. On the remaining sampling dates there was no 
difference in damage. On all sampling dates the red leaf- 
frego bract entry had fewer damaged squares than the green 
leaf-frego bract selection. The season total of damage 
substantiates the finding that normal green cotton in solid 
blocks or interplanted strips had a greater number of damaged 
squares than the frego bract strips. The addition of the 
red foliage characteristic to frego bract tended to further 
lower square damage by boll weevils. The results from the 
Alexandria test are seen in Table 17. On 7/14 and 9/9 the 
frego bract selection had the fewest damaged squares. On
Table 15. The influence of cotton type on boll weevil damage to square in the non­
preference test at Baton Rouge, 1969
Per cent boll weevil punctures1 Season
Entry 7/17 7/25 8/1 8/5 8/12 8/20 8/25 9/5 9/9 Total
Bayou + red (Ak Djura) 
-okra leaf + frego 
bract + smooth + 
nectariless (strip)
1.0 3.5b 3.0b 7.0b 9.0 3.8 29.0 23.0 32.8b 112.1c
Bayou + green-okra 
leaf (strip)
12.0 16.5a 22.0a 43.5a 18.0 4.4 21.5 37.5 45.8a 221.2a
Bayou + green-okra 
leaf (solid)
9.5 9.0b 21.0a 41.5a 20.0 1.3 24.3 30.0 30.0b 186.6b
^Insecticide applications for boll weevil control were initiated on all green cotton
on 8/8; the red leaf-frego bract selection received no insecticide treatment.
Table 16. The influence of cotton type on boll weevil damage to squares in the non­
preference test at St. Joseph, 1969.
Per cent; boll weevil punctures1 Season
Entry 7/18 7/25 8/1 8/6 8/12 8/19 8/25 9/2 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (strip)
0.8c 2.3 1.0b 5.0b 8.8c 2.5c 3.0b 45.8 69.2c
Stoneville 7A 
(strip)
1.3bc 6.0 7.5a 20.8a 37.7a 18.0ab 10.0a 66.5 167.8a
Stoneville 7A + 
frego bract (strip)
4.3a 11.3 5.0ab 9.8b ll.Obc 2.8bc 3.0b 60.5 107.7bc
Stoneville 7A 
(strip)
3.0ab 7.5 6.3a 17.0a 36.2ab 18.0ab 9.8a 51.5 149.3ab
Stoneville 7A 
(solid)
1.6abc 7.8 8.1a 14.4a 38.4ab 21.4a 6.6ab 58.0 156.3ab
^Insecticide applications for boll weevil control were initiated on the normal 
Stoneville 7 A cotton on 8/12; both frego bract selections were treated only on 9/2.
Table 17. The influence of cotton type on boll weevil damage to squares in the non­
preference test at Alexandria, 1969.
Per cent boll weevil punctures^ Season
Entry 7/10 7/14 7/28 8/4 8/14 8/21 8/26 9/9 Total
Stoneville 7A + okra 
leaf + frego bract 
(strip)
0.0 1.8b 2.5b 3.5a 0.0 0.3 0.0 0.0b 8.1
Stoneville 7A + 
okra leaf (strip)
0.5 15.5a 5.0a 2.0a 1.5 0.0 0.0 1.3a 25.8
Stoneville 7A 
(solid)
0.0 10.8ab 2.0b 0.0b 2.5 0.3 0.0 2.3a 17.9
^Insecticide applications for bollworm control were initiated on the normal and okra
leaf selections on 7/21; the frego bract cotton received no insecticide treatment.
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7/28 and 8/4 the solid planting of normal cotton had the 
lowest damage level. On the remaining sampling dates there 
was no difference in damage. Although the seasonal total 
of damaged squares for the two normal bract entries was at 
least twice as high as that found in the frego bract selec­
tion, there was no difference between entries.
The nonpreferred strips at Baton Rouge and Alexandria 
were never treated with insecticides for boll weevil control. 
At St. Joseph the initial application was not made until 
September. At this time the green cotton had matured forcing 
the weevils to migrate into the nonpreferred strips where 
squares were still available.
These results indicated that insecticidal suppres­
sion of populations attracted to the trap strips will 
effectively delay the build-up of economically significant 
populations in the areas planted to nonpreferred cotton 
until late in the season. This technique provided a con­
siderable reduction in the amount of insecticide applied to 
the total test area throughout the growing season. It is 
important to emphasize that when comparing damage levels of 
nonpreferred to preferred entries in these tests untreated 
cotton is being compared to treated cotton. This fact in­
creases the importance of damage level differences.
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The effects of these treatments on bollworm damage 
to squares is seen in Tables 18, 19, and 20. At Baton Rouge 
on 6 sampling dates there was no difference in the number 
of damaged squares. On 8/5 the frego bract entry had signi­
ficantly fewer damaged squares and on 8/20 and 9/9 had 
significantly more damaged squares; however, by the latter 
two dates the preferred cotton was receiving insecticide 
applications. There was no difference in worm damage at 
St. Joseph. On six of eight sampling dates at Alexandria 
no differences were found. On both 8/4 and 8/14 the frego 
bract selections had a significantly higher level of damage; 
however, the preferred cottons had been receiving insecticide 
applications since 7/21. These results indicate that boll- 
worms exhibited no preference for frego bract cottons.
The number of tarnished plant bugs, cotton flea­
hoppers, and black fleahoppers at Baton Rouge, St. Joseph, 
and Alexandria is seen in Tables 21 through 29. There was 
no difference in population levels of the three species on 
any entry at any location. At Baton Rouge and Alexandria 
the tarnished plant bug was the predominant species while 
at St. Joseph all species occurred in approximately equal 
numbers. The counts indicated that these three species ex­
hibited no preference for any single plant character or
Table 18. Bollworm damage in the boll weevil nonpreference test at Baton Rouge, 1969
Per cent bollworm damage^- to squares Season
Entry 7/17 7/25 8/1 8/5 8/12 8/20 8/25 9/5 9/9 Total
Bayou + red (Ak Djura) 
-okra leaf + frego 
bract + smooth + 
nectariless (strip)
0.0 0.0 0.0 1.5b 12.0 10.5a 2.5 5.3 6.0a 37.8
Bayou + green-okra 
leaf (strip)
1.0 1.5 7.5 19.0a 12.0 6.0b 1.0 2.0 2.3b 52.3
Bayou + green-okra 
leaf (solid)
1.5 4.0 4.0 19.0a 10.5 5.0b 0.3 1.0 1.8b 47.0
^-Insecticide applications for boll weevil control were initiated on all green cotton
on 8/8; the red leaf-frego bract selection received no insecticide treatment.
Table 19. Bollworm damage in the boll weevil nonpreference test at St. Joseph, 1969.
Per cent bollworm damage* to squares Season
Entry 7/18 7/25 S/i 8/6 8/12 8/19 8/25 9/2 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (strip)
0.3 0.3 1.3 1.0 3.7 3.0 0.5 4.5 14.6
Stoneville 7A 
(strip)
0.5 0.3 2.0 3.0 1.5 0.8 1.8 0.8 10.7
Stoneville 7A + 
frego bract (strip)
0.5 0.8 1.3 0.8 6.7 2.5 3.0 4.3 19.9
Stoneville 7A 
(strip)
0.8 0.3 1.8 2.5 2.3 0.0 0.3 0.3 8.3
Stoneville 7A 
(solid)
0.3 0.1 1.9 0.9 2.1 0.0 0.4 1.0 6.7
^■Insecticide applications for boll weevil control were initiated on the normal Stone- 
ville 7A cotton on 8/12; both frego bract selections were treated only on 9/2.
Table 20. Bollworm damage in the boll weevil nonpreference test at Alexandria, 1969.
Per cent bollworm damage^- to squares Season
Entry 7/10 7/14 7/28 8/4 8/14 8/21 8/26 9/8 Total
Stoneville 7A + okra 
leaf + frego bract 
(strip)
3.0 0.0 2.5 2.8a 7.3a 0.8 0.8 0.0 17.2
Stoneville 7A + 
okra leaf (strip)
9.0 0.5 0.3 0.8b 0.0b 0.5 0.5 0.0 11.6
Stoneville 7A 
(solid)
22.0 0.0 0.5 0.0b 0.8b 0.3 0.0 0.0 23.6
^Insecticide applications for bollworm control were initiated on the normal and okra
leaf selections on 7/21; the frego bract cotton received no insecticide treatment.
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Table 21. The number of tarnished plant bugs in the boll
weevil nonpreference test at Baton Rouge, 1969.
o o 1—1 N u<Si53 sweeps
Entry 7/15 7/17
Bayou + red (Ak Djura)-okra 
leaf + frego bract + smooth 
+ nectariless (strip)
5.5 4.0
Bayou + green-okra 
leaf (strip)
2.0 3.5
Bayou + green-okra 
leaf (solid)
5.5 7.0
^Insecticide applications for boll weevil control were 
initiated on all green cotton on 8/8; the red leaf-frego 
bract selection received no insecticide treatment.
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Table 22. The number of cotton fleahoppers in the boll
weevil nonpreference test at Baton Rouge, 1969.
Entry
Number/100V15 sweeps7/17
Bayou + red (Ak Djura)-okra 
leaf + frego bract + smooth 
+ nectariless (strip)
0.0 1.0
Bayou + green-okra 
leaf (strip)
0.0 1.0
Bayou + green-okra 
leaf (solid)
1.0 0.0
Insecticide applications for boll weevil control were 
initiated on all green cotton on 8/8; the red leaf-frego 
bract selection received no insecticide treatment.
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Table 23. The number of black fleahoppers in the boll




Bayou + red (Ak Djura)-okra 
leaf + frego bract + smooth 
+ nectariless (strip
0.0 0.5
Bayou + green-okra 
leaf (strip)
1.5 1.0
Bayou + green-okra 
leaf (solid)
1.0 0.5
Insecticide applications for boll weevil control were 
initiated on all green cotton on 8/8; the red leaf-frego 
bract selection received no insecticide treatment.
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Table 24. The number of tarnished plant bugs in the boll
weevil nonpreference test at St. Joseph, 1969.
Number/100 sweeps^"
Entry 6/28 7/17
Stoneville 7A + red (Ak Djura) 
leaf + frego bract (strip) 7.5 7.0
Stoneville 7A (strip) 5.5 3.5
Stoneville 7A + frego bract (strip) 8.5 4.5
Stoneville 7A (strip) 10.5 3.5
Stoneville 7A (solid) 7.5 2.0
Insecticide applications for boll weevil control were 
initiated on the normal Stoneville 7A cotton on 8/12; both 
frego bract selections were treated only on 9/2.
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Table 25. The number of cotton fleahoppers in the boll
weevil nonpreference test at St. Joseph, 1969.
Number/100 sweeps^*
Entry 6/28 7/17
Stoneville 7A + red (Ak Djura) 
leaf + frego bract (strip) 9.5 8.5
Stoneville 7A (strip) 4.0 9.5
Stoneville 7A + frego bract (strip) 6.0 8.5
Stoneville 7A (strip) 4.0 4.5
Stoneville 7A (solid) 5.8 6.0
Insecticide applications for boll weevil control were 
initiated on the normal Stoneville 7A cotton on 8/12? both 
frego bract selections were treated only on 9/2.
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Table 26. The number of black fleahoppers in the boll
weevil nonpreference test at St. Joseph, 1969.
■ Number /100 sweeps^
Entry 6/28 7/17
Stoneville 7A + red (Ak Djura) 
leaf + frego bract (strip) 7.0 1.0
Stoneville 7A (strip) 6.5 2.0
Stoneville 7A + frego bract (strip) 8.5 3.0
Stoneville 7A (strip) 9.0 1.5
Stoneville 7A (solid) 6.3 1.8
Insecticide applications for boll weevil control were 
initiated on the normal Stoneville 7A cotton on 8/12; both 
frego bract selections were treated only on 9/2.
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Table 27. The number of tarnished plant bugs in the boll
weevil nonpreference test at Alexandria, 1969.
Number/100 sweeps^-
Entry 7/7 7/14
Stoneville 7A + okra leaf 
+ frego bract (strip) 5.3 12.0
Stoneville 7A + 
okra leaf (strip) 5.5 8.3
Stoneville 7A (solid) 5.5 5.0
1Insecticide applications for bollworm control were 
initiated on the normal and okra leaf selections on 7/21; 
the frego bract cotton received no insecticide treatment.
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Table 28. The number of cotton fleahoppers in the boll






Stoneville 7A + okra leaf 
+ frego bract (strip) 1.8 5.5
Stoneville 7A + 
okra leaf (strip) 2.3 3.3
Stoneville 7A (solid) 2.5 4.3
Insecticide applications for boll worm control were 
initiated on the normal and okra leaf selections on 7/21; 
the frego bract cotton received no insecticide treatment.
v
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Table 29. The number of black fleahoppers in the boll




Stoneville 7A + okra leaf 
+ frego bract (strip) 1.0 4.3
Stoneville 7A + 
okra leaf (strip) 1.0 2.0
Stoneville 7A (solid) 1.5 1.5
Insecticide applications for bollworm control were 
initiated on the normal and okra leaf selections on 7/21; 
the frego bract cotton received no insecticide treatment.
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combination of characters.
During middle to late July whole plants were examined 
for the number of fruiting bodies (squares, blooms, and 
bolls) present and the number abscised. These tests were 
conducted to determine if there was a greater square loss 
associated with frego bract, and to determine if square loss 
was related to plant bug populations. The results from these 
tests are presented in Tables 30, 31, and 32. In all three 
tests there was no difference in the total number of fruiting 
forms initiated by the various entries. At St. Joseph and 
Alexandria all frego bract selections had a significantly 
greater percent abscised squares, while at Baton Rouge no 
difference existed between cotton types in the number of 
abscised squares. Plant bug populations did not differ among 
entries at any location; however, a considerable loss in 
yield was associated with a significant increase in abscised 
squares except for the green leaf-frego bract selection at 
St. Joseph. At all locations the red leaf-frego bract entries 
had the lowest yield.
At Baton Rouge green bolls were dissected and examined 
for the presence of stained and/or necrotic areas in the fiber 
of the locules. The frego bract entry (Table 33) had signi­
ficantly greater locule damage than the normal cotton planted
Table 30. Fruiting forms present and abscised in the boll weevil nonpreference test























Bayou + red (Ak Djura)- 
okra leaf + frego bract 
+ smooth + nectariless 
(strip)
100 2b 22 45 1127 1492 55.55 2688 1292b
Bayou + green-okra 100 20a 22 22 1003 1471 58.42 2538 1973a
leaf (strip)
Table 31. Fruiting forms present and abscised in the boll weevil nonpreference
test at St. Joseph on July.16, 1969.
No.
No. Termi- % Total
Plants nals Squares Squares Forms
Exam- Abor- Pre- Abs- Abs- Initia-
Entry ined ted Blooms Bolls sent cised cised ted
Stoneville 7A +
red (Ak Djura) 100 20 34b 64b 989b 1070 48.45a 2177
leaf + frego 
bract (strip)
Stoneville 7A +
frego bract 100 26 28b 76b 1254b 1297 48.95a 2681
(strip)






Table 32. Fruiting forms present and abscised in the boll weevil nonpreference test






















Stoneville 7A + 
frego bract + 100 
okra leaf (strip)
7 8 13 679b 1123a 61.60a 1830 2582b
Stoneville 7A + 100
okra leaf
(strip)
6 22 12 1202a 773b 38.48b 2015 3243a
Stoneville 7A 100 17 16 32 1221a 731b 36.55b 2017 3205a
(solid)
Table 33. Difference in locule damage in strains of cotton in the boll weevil non­












Bayou + red (Ak Djura)-okra 
leaf + frego bract + smooth 
+ nectariless (strip)
400 51.9a 31.4a 1292b
Bayou green-okra 
leaf (strip)
400 39.7ab 24.0ab 1973a
Bayou green-okra 
leaf (solid)
400 27.1b 15.5b 2176a
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in solid plots and more locule damage, though not significant, 
than the normal interplanted cotton. This type of damage is 
attributable to both plant bugs and boll weevils; however, 
most feeding punctures on the surface of these bolls indicated 
feeding by plant bugs.
Some factor or factors caused increased square loss 
at St. Joseph and Alexandria and increased locule damage at 
Baton Rouge in frego bract selections. Except in one case 
this loss was associated with lower yields. The gene for 
red foliage may account for some yield loss; however, there 
was no explanation for the increase in square loss and damage. 
In all tests the boll weevil population was lower in the frego 
entries and the bollworm and plant bug populations did not 
differ. At Baton Rouge and Alexandria the tarnished plant bug 
was the predominant species. At St. Joseph tarnished plant 
bugs and cotton fleahoppers were equally numerous and greater 
in number than black fleahoppers.
It has been suggested that plant bug feeding has a 
more detrimental effect on frego bract cottons than on normal 
bract cottons. The lack of any evidence to the contrary lends 
possible support to this suggestion. These results emphasize 
the need for careful study of frego bract cotton.
EVALUATION OF PLOT SIZE IN A TRAP 
CROP CONTOL SYSTEM
Previous studies have demonstrated that overwintering 
boll weevil populations in a given area could be effectively 
concentrated into strips planted to a cotton type preferred 
by this insect when alternating areas of equal size were 
planted to a nonpreferred cotton. Insecticide applications 
applied only to these trap strips of preferred cotton sup­
pressed the weevil population and delayed the time when 
insecticidal treatment was required on the nonpreferred 
cotton.
The "trap" area should be minimal in relation to the 
area of nonpreferred cotton in order to facilitate all 
cultural practices while reducing the insecticide require­
ments and the detrimental effect on predators; however, it 
must be large enough to attract sufficient numbers of weevils 
to allow the principle to work. Thus experiments were con­
ducted to determine the size plot of nonpreferred cotton 




These tests were conducted on the Perkins Road 
Agronomy Farm, Baton Rouge, the Northeast Louisiana Agri­
cultural Experiment Station, St. Joseph, and the Louisiana 
State University Agricultural Experiment Station, Alexandria.
In the Baton Rouge test the experimental design used 
was a randomized block with 5 treatments replicated 3 times. 
Normal green cotton (Bayou) in 8 row strips was compared to 
interplanted red (Ak Djura)-okra leaf-frego bract-smooth- 
nectariless cotton on Bayou background in 8, 16, 32, and 48 
row plots (Illustration 4). Each block, planted May 7, 
was composed of 142 rows, 90 feet in length. All data were 
collected at 8 row intervals and composited for the larger 
plots. With the onset of squaring 50 squares were examined 
for boll weevil and bollworm damage, 50 sweeps were made to 
determine plant bug populations, and 50 terminals were 
searched for bollworm eggs, larvae, and damage. Applications 
of toxaphene-DDT-methyl parathion were initiated on the 
“trap" cotton on 7/27 and continued on a 4 to 5 day schedule 
until 9/21 for a total of 14 applications. The frego bract 
cotton received only one application on 9/2.
At St. Joseph the experimental design used was a 
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Commercial Stoneville 7A cotton in 8 row strips was compared 
to interplanted red (Ak Djura) leaf-frego bract cotton on 
Stoneville 7A background in 8, 16, and 32 row plots (Illus­
tration 5). The blocks, planted May 12, were composed of 
88 rows. Two replicates were 65 feet 4 inches in length 
and two replicates were 100 feet in length. Square damage, 
plant bug populations, and bollworm infestations in the 
plant terminals were assessed in the manner previously des­
cribed. In addition, on four sampling dates fruiting counts 
(squares, blooms, and bolls) were made on all plants in 10 
or 20 feet of row. Applications of toxaphene-DDT-methyl 
parathion were made on the green cotton on 8/8 and 8/11.
In late August, heavy rains and wind lodged many plants in 
the experiment. Since it was impossible to utilize ground 
equipment with these conditions prevailing, the entire test 
area was treated by plane on 9/1, 9/6, 9/11, and 9/17 with 
various organochlorine-organophosphate mixtures.
At Alexandria the experimental design was identical 
to that at St. Joseph (Illustration 6). The rows were 88 
feet in length and were planted on May 29. Inclement weather 
resulted in a poor stand. Since seed supplies of the red 
leaf selection were nearly exhausted, skips were replanted 
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and terminal damage corresponded to that used in previous 
experiments. An insecticide program involving several 
combinations of toxaphene, DDT, azinphosmethyl, and methyl 
parathion was initiated on 7/22 for boll weevil and boll­
worm control on the "trap" cotton and continued on a 4 to 
5 day schedule until 9/18 for a total of 14 applications.
DDT applications for bollworm control were initiated on the 
nonpreferred cotton on 7/31 and continued on a 4 to 5 day 
schedule until 10/9 for a total of 16 applications. This 
cotton never required treatment for boll weevils.
Results and Discussion
All data were subject to an analysis of variance 
with significance determined at the 0.05 level of probability. 
When the treatment effect was significant, treatment means 
were compared at the 0.05 level of probability using Duncan's 
multiple range test. Means not followed by the same letter 
are significantly different.
Results from the Baton Rouge test are shown in Table 
34. On the first four sampling dates the nonpreferred cotton 
had significantly fewer weevil punctures than the interplanted 
preferred strips. Insecticide applications were initiated on 
the preferred strips on 7/27* By 8/13 there were no
Table 34. The effect of plot size on boll weevil damage to squares in nonpreferred
cotton at Baton Rouge, 1970.
Per* cent boll weevil punctures1 Season
Entry 7/14 7/21 7/30 8/7 8/13 8/26 Total
Bayou + red (Ak Djura)- 
okra leaf + frego bract + 
smooth + nectariless (8 Rows)
0.7b 0.0b 6.7b 1.3d 20.0 20.0b 48.7
Bayou + red (Ak Djura) - 
okra leaf + frego bract + 
smooth + nectariless (16 Rows)
1.2b 0.3b 1.0c 3.7cd 20.0 23.7b 49.9
Bayou + red (Ak Djura)- 
okra leaf + frego bract + 
smooth + nectariless (32 Rows)
1.2b 1.0b 2.3c 6.8bc 30.8 40.5a 82.6
Bayou + red (Ak Djura) - 
okra leaf + frego bract + 
smooth + nectariless (48 Rows)
0.8b 0.6b 2.0c 7.5b 28.4 39.6a 78.9
Bayou + green normal (8 Rows) 14.7a 28.5a 29.5a 18.8a 30.1 6.4c 128.0
■^Insecticide treatment for boll weevil control was initiated on the green normal
cotton on 7/27; a single application was made on the frego bract cotton on 9/2.
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differences in weevil punctures although the 32 and 48 row 
plots of red leaf-frego bract cotton were slightly more 
damaged than the 8 row and 16 row plots. On the last sampling 
date all nonpreferred cotton had significantly more damage 
than the preferred cotton, but insecticidal treatment had 
been made only to the preferred cotton. The 32 and 48 row 
plots of red leaf-frego bract cotton had significantly more 
weevil punctures than the 8 and 16 row plots. There was no 
difference in total seasonal damage between the preferred 
and nonpreferred cottons; however, much less insecticide 
was applied to the nonpreferred plots. There was a tendency 
for the preferred strips to be the most heavily damaged, 
followed by the 32 and 48 row plots of nonpreferred cotton.
The 8 and 16 row plots of nonpreferred cotton were damaged 
the least. Yield data supported this tendency (Table 59). 
Yield from the 32 row plot was significantly lower than that 
from the 8 and 16 row plots, while that of the 48 row plots 
did not differ from any of the other plots.
Adequate control of boll weevils was not maintained 
in the 32 and 48 row plots of nonpreferred cotton. A high 
overwintering population supplied early pressure and the 
"trap" cotton was not treated until the damage level ex­
ceeded 25 percent. This may have allowed weevil numbers to
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reach a level above the preferred cotton's capacity to 
attract sufficient weevils for effective control in the 
larger nonpreferred blocks.
On six sampling dates the nonpreferred cotton at St. 
Joseph had significantly fewer weevil punctures than the 
preferred green cotton (Table 35). On 7/9 and 8/17 there 
were no differences in weevil damage; however, by the second 
date the preferred cotton had received two insecticidal 
applications. There were never any differences in damage 
level between the 8, 16, and 32 row plots of nonpreferred 
cotton. The preferred green interplanted strips had signi­
ficantly more damage for the entire season. No differences 
in yield between the frego bract plots existed (Table 59).
Adequate boll weevil control was maintained in all 
nonpreferred plots of cotton. Not until inclement weather 
interrupted scheduled insecticide applications on the inter­
planted green strips did weevil damage in the nonpreferred 
plots reach a level requiring control.
Results from the Alexandria test are presented in 
Table 36. On 7/13, 7/20, and 8/4 the nonpreferred plots of 
cotton had significantly fewer weevil punctured squares than 
the preferred strips. On 7/29, 8/11, 8/17, 9/9, and 9/15 
there was no difference, but the preferred cotton had been
Table 35. The effect of plot size on boll weevil damage to squares in nonpreferred
cotton at St. Joseph, 1970
Per cent boll weevil punctures 1 Season
Entry 7/9 7/16 7/22 7/29 8/5 8/11 8/17 8/27 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
0.5 0.5b 1.0b 1.0b 8.5b 1.5b 1.0 12.0b 26.0b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
1.8 1.0b 0.8b 2.5b 5.0b 1.8b 2.0 12.8b 27.7b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
1.8 1.9b 1.4b 4.0b 4.4b 0.5b 2.3 14.9b 31.2b
Stoneville 7A 
(8 Rows)
2.8 5.5a 8 • 3a 17.0a 33.9a 10.0a 9.3 47.3a 134.1a
•^Insecticide treatment was initiated for boll weevil control on the green normal cotton
on 8/8, and on the frego bract cotton on 9/1.
Table 36. The effect of plot size on boll weevil damage to squares in nonpreferred
cotton at Alexandria, 1970.
Per cent boll weevil punctures^- Season
Entry 7/13 7/20 7/29 8/4 8/11 8/17 8/25 9/9 9/15 Total2
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
1.0b 4.5b 1.0 2.0b 1.5 0.0 0.0b 0.5 3.5 10.0b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
1.8a 7.3b 2.8 1.3b 0.8 0.5 0.8ab 0.8 2.3 15.3b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
0.8b 5.6b 2.0 1.3b 0.5 0.6 1.6a 0.4 4.8 12.4b
Stoneville 7A 
(8 Rows)
14.1a 13.2a 1.6 4.7a 3.1 1.3 2.0a — — 40.0a
^•Insecticide treatment for bollworm and boll weevil control was initiated on the green
normal cotton on 7/22; treatment with DDT for bollworm control initiated on the frego
bract cotton on 7/31.
2Based on the first seven sampling dates.
receiving insecticide applications for boll weevil control 
since 7/22. On all sampling dates except 8/25 the non­
preferred plots never differed significantly in the degree 
of damage. On 8/25 the 8 row plots of nonpreferred cotton 
had significantly less weevil damage than the 32 row plot. 
The season total based on the first seven sampling dates 
showed a significantly greater number of weevil punctures
in the strips of preferred cotton.
Adguate boll weevil control was maintained in all
the nonpreferred plots of cotton. A low weevil population
plus the need to begin an insecticide program for bollworm
control interfered with an accurate evaluation of this test. 
In these experiments damage levels in preferred
(treated) cotton is being compared to nonpreferred (un­
treated) cotton on most sampling dates. This fact further 
emphasizes the importance of differences between the two 
cotton types. These tests indicated that the 32 and 48 row 
plots of nonpreferred cotton were too great for effective 
late season control under heavy weevil pressure. When this 
pressure was not excessive, boll weevils were effectively 
controlled in 32 row plots of nonpreferred cotton. In all 
experiments less total insecticide was required using this 
technique than when an area is planted entirely to normal 
(preferred) cotton.
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The results of square sampling for bollworm damage 
are given in Tables 37, 38, and 39. At Baton Rouge and 
St. Joseph there was no difference in damage over the entire 
season between the normal and frego bract cottons. There 
appeared to be a tendency for greater damage to occur in 
the frego bract varieties; however, the preferred cotton 
was under insecticidal treatment for most of the sampling 
dates, while the nonpreferred plots were not. On a sea­
sonal average the damage was significantly greater in the 
frego bract cotton at Alexandria. Plot size had no effect 
on bollworm damage at any location.
Results of terminal egg counts are presented in 
Tables 40, 41, and 42. At Baton Rouge on 3 of 4 sampling 
dates there were significantly more eggs in the inter­
planted green strips. The same strips had significantly 
more total eggs. The frego bract cotton at this location 
possessed the smooth characteristics reported to be non­
preferred by the bollworm.
At St. Joseph and Alexandria there was no difference 
in the total number of eggs found in normal and frego bract 
cotton. However, at both locations there were considerably 
more eggs in the frego bract variety.
Table 37. The effect of plot size on bollworm damage to squares in nonpreferred
cotton at Baton Rouge, 1970.
Per cent bollworm damage^ Season
Entry 7/14 7/21 7/30 8/7 8/13 8/26 Total
Bayou + red (Ak Djura) - 
okra leaf + frego bract + 
smooth + nectariless (8 Rows)
1.3 0.0 0.0b 4.0 2.7 2.0bc 10.0
Bayou + red (Ak Djura)- 
okra leaf + frego bract + 
smooth + nectariless (16 Rows)
0.3 0.0 0.0b 1.5 1.3 4.7a 7.8
Bayou + red (Ak Djura)- 
okra leaf + frego bract + 
smooth + nectariless (32 Rows)
0.5 0.2 0.5b 3.7 1.0 3. 7ab 9.6
Bayou + red (Ak Djura)- 
okra leaf + frego bract + 
smooth + nectariless (48 Rows)
0.4 0.2 1.5a 2.6 2.2 3.6ab 10.5
Bayou + green normal 
(8 Rows)
0.9 0.1 1.6a 0.7 0.3 0.0c 3.6
^■Insecticide treatment for boll weevil control was initiated on the green normal
cotton on 7/27? a single application was made on the frego bract cotton on 9/2.
Table 38. The effect of plot size on bollworm damage to squares in nonpreferred cotton
at St. Joseph, 1970.
Per cent bollworm damage^- Season
Entry 7/9 7/16 7/22 7/29 8/5 8/11 8/17 8/27 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
0.0 0.0 0.5 0.0 1.0 2.0 2.0 6.5 12.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
0.0 0.0 0.3 1.0 5.3 0.3 3.0 5.5 15.4
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
0.3 0.0 0.3 0.8 3.1 1.0 1.3 5.0 11.8
Stoneville 7A 
(8 Rows)
0.1 0.1 1.0 1.4 2.1 0.3 0.5 2.9 8.4
^•Insecticide treatment was initiated for boll weevil control on the green normal cotton
on 8/8, and on the frego bract cotton on 9/1.
Table 39. The effect of plot size on bollworm damage to squares in nonpreferred
cotton at Alexandria, 1970.
Per cent bollworm damage-*- Season
Entry 7/13 7/20 7/29 8/4 8/11 8/17 8/25 9/9 9/15 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
0.0 3.5 13.5a 3.5a 7.5 4.5a 1.0 8.0 2.0 33.5a
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
0.0 3.3 11.8a 4.5a 4.5 2.8ab 1.8 10.0 3.8 28.7a
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rowa)
0.3 4.4 15. 3a 6.3a 7.0 3.5a 1.8 6.6 3.1 38.6a
Stoneville 7A 
(8 Rows)
0.3 2.8 1.4b 0.2b 1.0 0.5b 0.6 —— — — — — — 6.8b
Insecticide treatment for bollworm and boll weevil control was initiated on the green 
normal cotton on 7/22; treatment with DDT for bollworm control initiated on the frego 
bract cotton on 7/31.
2Based on the first seven sampling dates.
Table 40. Number of Heliothis eggs found in the plant terminals of the boll weevil
nonpreference test at Baton Rouge, 1970.
Entry
___________ Number/100 sweeps________  Season
6/30 7/23 7/30 8/7 Total
Bayou + red (Ak Djura) - 
okra leaf + frego bract + 
smooth + nectariless (8 Rows)
1.3 1.3b 0.7b 0.7b 4.0b
Bayou + red (Ak Djura) - 
okra leaf + frego bract + 
smooth -I- nectariless (16 Rows)
1.3 1.3b 0.0b 0.7b 3.3b
Bayou + red (Ak Djura)-* 
okra leaf + frego bract + 
smooth + nectariless (32 Rows)
0.5 1.0b 0.2b 0.2b 1.9b
Bayou + red (Ak Djura)- 
okra leaf + frego bract + 
smooth + nectariless (48 Rows)
0.8 2.1b 0.7b 0.1b 3.7b
Bayou + green normal 
(8 Rows)
2.9 15.3a 3.6a 2.9a 24.7a
^"Insecticide treatment for boll weevil control was initiated on the green normal cotton
on 7/27; a single application was made on the frego bract cotton on 9/2.
Table 41. Number of Heliothis eggs found in the plant terminals of the boll weevil
nonpreference test at St. Joseph, 1970.
Number/100 sweeps^ Season
Entry 7/9 7/16 7/22 7/29 8/5 8/14 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
0.0 22.0 12.0 2.0 1.0 2.0 39.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
0.0 20.5 19.5 0.5 0.0 0.5 41.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
0.1 20.5 14.5 2.8 0.3 1.5 39.7
Stoneville 7A 
(8 Rows)
0.6 6.5 9.0 3.0 0.3 0.0 19.4
Insecticide treatment was initiated for boll weevil control on the green normal
cotton on 8/8, and on the frego bract cotton on 9/1.
Table 42. Number of Heliothis eggs found in the plant terminals of the boll weevil
nonpreference test at Alexandria, 1970.
Number/100 terminals1 Season
Entry 7/29 8/4 8/11 8/18 8/25 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
10.5 7.5b 17.0 74.5b 16.0 109.5
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
9.3 5.5b 11.5 90.Oab 23.5 116.3
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
6.8 13.4a 17.0 113.5a 24.5 150.7
Stoneville 7A 
(8 Rows)
3.1 4.3b 6.1 37.1c ---- 50.6
Insecticide treatment for bollworm and boll weevil control was initiated on the green 
normal cotton on 7/22; treatment with DDT for bollworm control initiated on the frego 
bract cotton on 7/31.
2*Based on the first four sampling dates
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At all three locations no difference was found in 
the total number of Heliothis larvae present in terminals 
(Tables 43, 4 4 ,  and 45). There were slightly more larvae 
in normal bract cotton at Baton Rouge, while at Alexandria 
there were less.
Terminal damage by bollworms at Baton Rouge was 
significantly higher in the normal bract cotton on the last 
two sampling dates (Table 46). There was no difference in 
terminal damage at St. Joseph (Table 47). At Alexandria 
terminal damage was significantly higher in the frego bract 
variety (Table 48).
The variety of frego bract cotton in the Baton Rouge 
test possessed the genes for smooth and nectariless. These 
two plant characteristics have been reported to be non­
preferred by the bollworm (Gillham, 1963; Lukefahr et al., 
1965; 1966a). Although far from conclusive, these results 
lend support to that research. At Baton Rouge significantly 
fewer eggs, equal numbers of larvae, and less terminal damage 
were associated with plants possessing these characters.
At St. Joseph and Alexandria where the frego bract varieties 
lacked these traits, more eggs, larvae, and damage were 
found.
Such results tend to indicate that a problem with 
bollworms might arise in the nonpreferred cotton because
Table 43. Number of Heliothis larvae found in the plant terminals of the boll weevil
nonpreference test at Baton Rouge, 1970.
Number/100 terminals1
Entry 6/30 7/23 7/30 8/7
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(8 Rows)
0.0 0.0 0.0 0.7
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(16 Rows)
0.0 0.0 0.3 0.7
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(32 Rows)
0.0 0.0 0.0 0.5
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(48 Rows)
0.0 0.0 0.0 0.1
Bayou + green normal 
(8 Rows)
0.2 0.0 0.7 0.7
^"Insecticide treatment for boll weevil control was initiated on the green normal
cotton on 7/27? a single application was made on the frego bract cotton on 9/2.
Table 44. Number of Heliothis larvae found in the plant terminals of the boll weevil
nonpreference test at St. Joseph, 1970.
Number/100 terminals^-
Entry 7/9 7/16 7/22 7/29 8/5 8/14
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
0.0 0.0 0.0 0.0 0.0 0.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
0.0 0.0 0.0 0.0 0.0 0.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
0.0 0.0 0.3 0.3 0.0 0.0
Stoneville 7A 
(8 Rows)
0.0 0.3 0.0 0.0 0.0 0.3
^Insecticide treatment was initiated for boll weevil control on the green normal
cotton on 8/8, and on the frego bract cotton on 9/1.
Table 45. Number of Heliothis larvae found in the plant terminals of the boll
weevil nonpreference test at Alexandria, 1970.
Number/100 terminals •*-
Entry 7/29 8/4 8/11 8/18 8/25
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
2.5 1.5 1.0 1.0 6.0c
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
3.0 2.3 1.0 3.0 9.5b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
4.4 4.1 2.5 3.0 13.0a
Stoneville 7A 
(8 Rows)
0.2 0.5 0.4 0.3 ————
Insecticide treatment for bollworm and boll weevil control was initiated on the green
normal cotton on 7/22; treatment with DDT for bollworm control initiated on the frego
bract cotton on 7/31.
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Table 46. Number of bollworm damaged plant terminals in the boll weevil nonpreference
test at Baton Rouge, 1970.
Number/100 terminals^-
Entry 6/30 7/23 7/30 8/7
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(8 Rows)
0.0 0.0 0.7b 1.3b
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(16 Rows)
0.0 0.0 0.7b 1.7b
Bayou + red (Ak Djura) -*okra leaf + 
frego bract + smooth + nectariless 
(32 Rows)
0.0 0.0 0.2b 1.0b
Bayou + red (Ak Djura)-okra leaf + 
frego bract + smooth + nectariless 
(48 Rows)
0.0 0.0 0.2b 0.8b
Bayou + green normal 
(8 Rows)
0.0 0.0 6.9a 5.6a
^Insecticide treatment for boll weevil control was initiated on the green normal
cotton on 7/27; a single application was made on the frego bract cotton on 9/2. 101
Table 47. Number of bollworm damaged plant terminals in the boll weevil nonpreference
test at St. Joseph, 1970.
Number/100 terminals 1
Entry 7/9 7/16 7/22 7/29 8/5 8/14
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
0.0 1.0 0.0 2.0 3.0 0.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
1.0 1.0 1.5 0.0 0.0 0.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
0.4 0.0 0.0 1.3 0.0 0.0
Stoneville 7A 
(8 Rows)
0.1 0.3 1.5 0.5 0.0 0.3
Insecticide treatment was initiated for boll weevil control on the green normal
cotton on 8/8, and on the frego bract cotton on 9/1.
Table 48. Number of bollworm damaged plant terminals in the boll weevil nonpreference
test at Alexandria, 1970.
Number/100 terminals*1 Season
Entry 7/29 8/4 8/11 8/18 8/25 Total^
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
20.5a 5.5b 6.5 9.0 11.0 41.5a
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
21.2a 7.5b 6.5 8.5 20.5 43.7a
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
21.6a 9.8a 6.0 8.0 19.8 45.4a
Stoneville 7A 
(8 Rows)
4.9b 3.3c 2.1 4.8 15.1b
Insecticide treatment for bollworm and boll weevil control was initiated on the green
normal cotton on 7/22; treatment with DDT for bollworm control initiated on the frego
bract cotton on 7/31.
2Based on the first four sampling dates.
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t h i s  c o t t o n  d o e s  n o t  r e c e i v e  i n s e c t i c i d a l  t r e a t m e n t  u n t i l  
l a t e  i n  t h e  s e a s o n .  T h i s  m i g h t  b e  c o u n t e r e d  w i t h  t h e  a d d i ­
t i o n  o f  n o n p r e f e r e n c e  t r a i t s  a s  w a s  d o n e  i n  t h e  B a t o n  R o u g e  
t e s t .  T h e s e  f i n d i n g s  s u g g e s t  t h e  n e e d . f o r  c a r e f u l  e v a l u a t i o n  
o f  f r e g o  b r a c t  c o t t o n  i n  a s s o c i a t i o n  w i t h  H e l i o t h i s  s p e c i e s .
The number of tarnished plant bugs collected in the 
three boll weevil nonpreference tests are presented in 
Tables 49, 50, and 51. On the first sampling date at Baton 
Rouge numbers were significantly higher in the normal bract 
cotton. On the remaining date no differences existed. 
Although not significantly different, the season total at 
St. Joseph suggested fewer were found in the normal bract 
cotton. In the Alexandria test there was little difference 
in numbers. Plant bug populations were not affected by 
insecticides on any sampling date at any location, except 
on the last date at St. Joseph.
Cotton fleahopper populations did not differ at Baton
Rouge, St. Joseph, or Alexandria (Tables 52, 53, and 54);
h o w e v e r ,  t h e  s e a s o n  t o t a l  a t  A l e x a n d r i a  w a s  h i g h e r  f o r  t h e  
f r e g o  b r a c t  c o t t o n .
The number of black fleahoppers did not differ in any 
test (Tables 55, 56, and 57). A  slightly higher number was 
found in the frego bract cotton for all sampling dates at 
Alexandria.
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Table 49. Number of tarnished plant bugs collected in the






Bayou + red (Ak Djura)-okra leaf + frego 2.7b 4.0
bract + smooth + nectariless (8 Rows)
Bayou + red (Ak Djura)-okra leaf + frego 7.7ab 5.0
bract + smooth + nectariless (16 Rows)
Bayou + red (Ak Djura)-okra leaf + frego 5.8b 4.7
bract + smooth + nectariless (32 Rows)
Bayou + red (Ak Djura)-okra leaf + frego 6.7b 4.5
bract + smooth + nectariless (48 Rows)
Bayou + green normal (8 Rows) 13.8a 5.8
Insecticide treatment for boll weevil control was initiated
on the green normal cotton on 7/27; a single application
was made on the frego bract cotton on 9/2.
Table 50. Number of tarnished plant bugs collected in the boll weevil nonpreference
test at St. Joseph, 1970.
Number/100 sweeps1 Season
Entry 6/26 7/2 7/10 7/17 7/22 7/29 8/5 8/13 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
4.0 4.0 12.0 6.0 1.0 0.0 0.0b 0.0 27.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
11.0 6.5 4.5 3.5 1.5 1.5 2.0a 0.0 30.5
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
6.3 6.8 4.5 2.8 2.3 2.8 0.5b 0.3 26.3
Stoneville 7A 
(8 Rows)
3.3 3.3 4.0 1.0 1.3 1.5 0.3b 0.0 14.7
^Insecticide treatment was initiated for boll weevil control on the green normal cotton
on 8/8, and on the frego bract cotton on 9/1.
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Table 51. Number of tarnished plant bugs collected in the
boll weevil nonpreference test at Alexandria, 1970.
Number/100 sweeps1
Entry 7/6 7/13 7/20
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
1.5 1.5 1.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
2.0 2.5 0.5
Stoneville 7A + red 
(Ak Djura) leaf + 





Insecticide treatment for bollworm and boll weevil control 
was initiated on the green normal cotton on 7/22; treatment 
with DDT for bollworm control was initiated on the frego 
bract cotton on 7/31.
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Table 52. Number of cotton fleahoppers collected in the






Bayou + red (Ak Djura)-okra leaf + frego 0.0 0.0
bract + smooth + nectariless (8 Rows)
Bayou + red (Ak Djura)-okra leaf + frego 0.7 0.3
bract + smooth + nectariless (16 Rows)
Bayou + red (Ak Djura)-okra leaf + frego 0.8 0.3
bract + smooth + nectariless (32 Rows)
Bayou + red (Ak Djura)-okra leaf + frego 0.4 0.3
bract + smooth + nectariless (48 Rows)
Bayou + green normal (8 Rows) 2.7 0.7
Insecticide treatment for boll weevil control was initiated
on the green normal cotton on 7/27; a single application
was made on the frego bract cotton on 9/2.
Table 53. Number of cotton fleahoppers collected in the boll weevil nonpreference
test at St. Joseph, 1970.
Number/100 sweeps 1 Season
Entry 6/26 7/2 7/10 7/17 7/22 7/29 8/5 8/13 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
13.0 9.0 17.0 10.0 10.0 2.0 1.0 0.0 62.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
9.5 8.0 10.5 10.0 9.5 2.0 2.5 0.0 52.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
8.5 11.5 14.3 7.3 14.0 3.3 2.8 0.3 62.0
Stoneville 7A 
(8 Rows)
6.8 8.8 8.0 7.8 11.8 4.7 2.5 0.0 50.4
^Insecticide treatment was initiated for boll weevil control on the green normal
cotton on 8/8, and on the frego bract cotton on 9/1.
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Table 54. Number of cotton fleahoppers collected in the
boll weevil nonpreference test at Alexandria, 1970.
Number/100 sweeps^ Season
Entry 7/6 7/13 7/20 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
36.5 72.0 , 9.0 117.5
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
26.0 64.0 8.0 98.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
33.3 49.0 14.0 96.3
Stoneville 7A 
(8 Rows)
20.1 35.1 0.5 55.7
Insecticide treatment for bollworm and boll weevil control 
was initiated on the green normal cotton on 7/22; treatment 
with DDT for bollworm control was initiated on the frego 
bract cotton on 7/31.
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Table 55. Number of black fleahoppers collected in the boll




Bayou + red (Ak Djura)-okra leaf + frego
bract + smooth + nectariless (8 Rows) 6.7 1.3
Bayou + red (Ak Djura)-okra leaf + frego
bract + smooth + nectariless (16 Rows) 10.3 2.0
Bayou + red (Ak Djura)-okra leaf + frego
bract + smooth + nectariless (32 Rows) 5.1 2.2
Bayou + red (Ak Djura)-okra leaf + frego
bract + smooth + nectariless (48 Rows) 8.9 3.3
Bayou + green normal (8 Rows) 6.4 1.8
Insecticide treatment for boll weevil control was initiated
on the green normal cotton on 7/27? a single application
was made on the frego bract cotton on 9/2.
Table 56. Number of black fleahoppers collected in the boll weevil nonpreference
test at St. Joseph, 1970.
Number/100 sweeps 1
Entry 6/26 7/2 7/10 7/17 7/22 7/29 8/5 8/13
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
1.0 3.0 1.0 0.0 0.0 0.0 0.0 0.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
0.5 1.5 1.0 0.5 0.5 0.0 0.0 0.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
0.0 1.0 0.5 0.0 0.5 0.0 0.3 0.0
Stoneville 7A 
(8 Rows)
0.3 0.8 1.8 0.0 1.3 0.0 0.0 0.3
■^Insecticide treatment was initiated for boll weevil control on the green normal cotton
on 8/8, and on the frego bract cotton on 9/1.
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Table 57. Number of black fleahoppers collected in the
boll weevil nonpreference test at Alexandria, 1970.
Number/100 isweeps Season
Entry 7/6 7/13 7/20 Total
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
7.0 5.5 1.5 14.0
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
8.8 1.0 0.5 10.3
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
10.5 1.0 2.0 13.5
Stoneville 7A 
(8 Rows)
5.9 2.8 0.0 8.7
1^Insecticide treatment for bollworm and boll weevil control 
was initiated on the green normal cotton on 7/22; treatment 
with DDT for bollworm control was initiated on the frego 
bract cotton on 7/31.
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The smooth character possessed by the frego bract 
variety in the Baton Rouge test has been reported to ex­
hibit resistance toward cotton fleahoppers (Lukefahr et al., 
1966a; 1968). There was a tendency for numbers of all 
three species of plant bugs to be lower in the frego bract 
cotton at Baton Rouge. Higher populations prevailed at 
St. Joseph and Alexandria in the frego plots.
Fruiting counts made at St. Joseph (Table 58) demon­
strated that significantly fewer squares, blooms, and bolls 
were present in the frego bract variety on all sampling dates. 
Plot size had no effect on the fruiting rate of the frego 
cotton. Boll weevil damage was significantly lower in this 
cotton. Although not significantly greater, bollworm damage 
and plant bug numbers were higher in the frego bract plots. 
Whether or not these insects were responsible for such a 
differential in fruiting is unknown. Nevertheless, these 
data emphasize further the need for close scrutiny of frego 
bract cotton.
Table 58. Fruiting rate of nonpreferred and preferred cottons in the boll weevil
nonpreference test at St. Joseph, 1970.
Number of squares, blooms. and bolls/acre 1
Entry 7/16 7/22 7/31 8/7 8/13
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (8 Rows)
22,468b 12,792b 91,560b 59,514b 104,313b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (16 Rows)
26,896b 22,796b 67,362b 56,571b 80,115b
Stoneville 7A + red 
(Ak Djura) leaf + 
frego bract (32 Rows)
20,172b 20,295b 74,556b 60,495b 98,754b
Stoneville 7A 
(8 Rows)
97,211a 102,541a 207,542a 181,876a 174,496a
^Insecticide treatment was initiated for boll weevil control on the green normal cotton
on 8/8, and on the frego bract cotton on 9/1.
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Table 59. Yield data from the boll weevil nonpreference 




Red leaf + frego bract 
(8 rows)
786a 526b
Red leaf + frego bract 
(16 rows)
843a 741b
Red leaf + frego bract 
(32 rows)
592b 606b
Red leaf + frego bract 
(48 rows)
730ab --- -
Green leaf + normal bract 
(8 rows)
---- 1419a
^Yield data was not taken at Alexandria.
SECTION II
STUDIES ON COTTON RESISTANT TO HELIOTHIS SPP.
Results of laboratory and field studies have shown 
that certain morphological plant characters and some 
naturally occurring plant substances are a source of re­
sistance to Heliothis spp. attacking cotton. Studies were 
undertaken to evaluate several of these plant characters and 
to determine the effects of the boll weevil nonpreference 
character, frego bract, when incorporated in cotton grown 
in the upper Red River Valley of Louisiana. As mentioned 
earlier, this is an area where Heliothis is the key pest 
and overall annual populations of plant bugs are higher than 
in any other area of the state. Boll weevils have been a 
minor problem in recent years.
Literature Review
The search for cotton varieties resistant to the cotton 
bollworm, Heliothis zea (Boddie), and the tobacco budworm, 
Heliothis virescens(F.), has encompassed the evaluation of 
plant characters that are not preferred by these species 
and those factors that inhibit their development. In
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experiments using field plots (Gillham, 1963) found that the
bollworm imago exhibited a preference for extremely pubescent
p l a n t s  a n d  l a c k e d  p r e f e r e n c e  f o r  s m o o t h  p l a n t s .  L a r v a l
m o r t a l i t y  w a s  h i g h e r  o n  s m o o t h  s t r a i n s  t h a n  o n  p u b e s c e n t  o n e s .
Lukefahr et al. (1965) evaluated the effect nectariless,
glabrous, and nectariless-glabrous cotton lines had on five
Lepidopterous pests. Nectariless reduced Heliothis spp.
egg deposition by 39 to 64 percent, while glabrous caused
a reduction of more than 64 percent. Plants possessing both
*
characters had 80 percent fewer eggs than a strain compar­
able to commercial varieties. A glabrous, nectary-free 
strain (1514) of cotton was tested against the bollworm by 
Lukefahr et al. (1966a). Significantly fewer eggs (42 - 
58%) were deposited on strain 1514 than on three commercial 
varieties. Also there was less damage to the squares and 
bolls of this strain.
In greenhouse and small plot tests Bottger et al.
(1964) found that bollworms preferred glandless over glanded 
cotton. When comparing H. zea damage in field tests to 
glanded and glandless lines, there was little difference; 
between Rex Smoothleaf and Deltapine Smoothleaf (Jenkins 
et al., 1966); however, greater damage was done to glandless 
than glanded Acala. Oliver et al. (1970a) found little
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difference in bollworm oviposition and damage between 
glanded and glandless lines. A smooth (D2) line had the 
lowest level of damage and oviposition.
It has been demonstrated that diets may greatly 
affect the biotic potential of bollworms. A 50% increase 
in fecundity and longevity was achieved by feeding adult 
H. zea a sucrose solution instead of a water solution 
(Lukefahr and Martin, 1964). Several plant pigments were 
evaluated by Lukefahr and Martin (1966) as a source of 
resistance to Heliothis spp. Less than 30% of the larvae 
reached the pupal stage when fed on a diet of 0.2% gossypol. 
Quercetin inhibited growth of bollworm larvae and a diet 
containing 0.1% quercetin killed 70% of the budworm larvae. 
Lukefahr et al. (1966b) observed that larval growth of both 
Heliothis species was greater on glandless than on glanded 
lines. An experiment was conducted by Lukefahr et al. 
(1966c) to determine the level of gossypol that would be 
required in plant tissue to obtain resistance to Heliothis 
species. In laboratory tests an LD<jq was obtained with a 
diet of 0.25% gossypol. It was calculated that it would be 
necessary for squares to have a 0.85% gossypol content to 
inhibit larval development and over 1.0% to cause appreci­
able larval mortality. Since the gossypol content drops
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during the peak fruiting stage at which time the bollworm 
attack is greatestf a truly resistant plant needs a 1.5% 
or higher gossypol content. Utilizing artificial diets with 
varying concentrations of gossypol acetate, Bottger and 
Patana (1966) demonstrated that gossypol reduced larval 
survival and lengthened the development period.
A method of measuring antibiosis in cotton lines 
utilizing lyophilized square powder was devised by Oliver 
et al. (1967). Percent larval mortality, larval weight gain, 
percent pupation, and weight of pupae were factors measured. 
Lukefahr and Houghtaling (1969) using lyophilized square 
powder found that cotton lines with a high gossypol content 
reduced the rate of larval growth and survival for both 
Heliothis spp. When plant pigments and gossypol were incor­
porated into artificial diets, low concentrations decreased 
pupal weight and increased development time while high con­
centrations affected mortality (Shaver and Lukefahr, 1969).
Shaver and Parrott (1970) demonstrated that gossypol 
was detrimental to the growth of young bollworm larvae but 
had no effect on larger larvae when incorporated into re­
gular diets. Oliver et al. (1970b) conducted experiments 
to determine why Heliothis spp. larvae reared on glanded
a n d  g l a n d l e s s  l i n e s  d i f f e r  i n  s i z e .  T h i s  e f f e c t  w a s  a t t r i ­
b u t e d  t o  a  r e d u c t i o n  o f  f o o d  c o n s u m p t i o n  o f  t h e  g l a n d e d
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diet and differential reduction in efficiency of food 
conversion.
P r o c e d u r e
These tests were located on the Red River Valley 
Experiment Station at Bossier City, Louisiana. The 1969 
test, planted May 12, consisted of 4 treatments; two frego 
bract strains, Louisiana Frego Bract 3 (BC5 Deltapine Smooth 
Leaf) and Louisiana Frego Bract 2 (BC5 Stoneville 7A); and 
their respective commercial varieties (normal bract) in a 
4 x 4  latin square. Each plot was further subdivided with 
half of it receiving a regular season insect control pro­
gram and the other half receiving a full season program. 
Individual plots were composed of 8 rows, 100 feet in length. 
With the onset of squaring 25 or 50 squares were examined in 
each plot for boll weevil and bollworm damage. Also 25 or 
50 sweeps were made in each plot to determine the number of 
plant bugs present. In addition 10 plants from each plot 
were examined for aborted terminals, abscised squares, 
squares, blooms, and bolls. A full season insecticide pro­
gram of toxaphene-DDT-methyl parathion was initiated on 6/25 
and continued on a 5 to 6 day schedule until 9/8 for a total
of 14 applications. Regular season treatment was initiated 
on 7/23 and continued until 9/8 for a total of 10 applications.
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The 1970 test was planted April 28. The experi­
mental design used was a randomized block with 5 treatments 
replicated 4 times (Table 61). Each plot was composed of 
16 rows, 100 feet in length and subdivided as previously 
described. Methods for boll weevil and bollworm damage 
evaluation and plant bug counts corresponded to those of 
the 1969 test. In addition 50 terminals in each plot were 
examined for Heliothis eggs and larvae, and the number of 
squares and bolls were counted on all plants in 10 or 20 
feet of row. The full season insecticide program of 
toxaphene-DDT-methyl parathion was initiated on 6/18 and 
continued on a 5 to 6 day schedule until 8/21 for a total 
of 13 applications. Regular season treatment was initiated 
on 7/18 and continued until 8/21 for a total of 8 appli­
cations .
Results and Discussion
All data taken in plots under a regular season in­
secticide program were subjected to an analysis of variance 
with significance determined at the 0.05 level of probabi­
lity. Insect populations prevailing in these plots were 
considered to be more indicative of response to plant type 
than those occurring in the plots receiving the full season
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program where numbers were reduced to minimum levels with 
insecticides. When the treatment effect was significant, 
treatment means were compared at the 0.05 level of probabi­
lity using Duncan's multiple range test. Means not fol­
lowed by the same letter are significantly different.
Bollworm damage to squares during 1969 is presented 
in Table 60. The full season insecticide program reduced 
overall damage. There was no difference in damage for the 
entire season between any of the entries on a regular season 
schedule. The frego bract entries on both backgrounds under 
either insecticide program had slightly lower damage for the 
total season than the normal bract cotton. Boll weevil 
damage was minimal (Table 61).
The number of tarnished plant bugs was very low in 
the full season plots, which had been treated twice by the 
first sampling date (Table 62). On the first sampling date 
in the regular season plots, which had not been treated, 
a significantly higher number was found in the Louisiana 
Frego Bract 2 plots. By the second sampling date few 
remained.
Cotton fleahopper response to insecticide programs 
was very similar to that of the tarnished plant bugs (Table 
63). However, on the first sampling date the fleahoppers
Table 60. The effect of bract type and insecticide program on bollworm damage to
squares at the Red River Valley Experiment Station, Bossier City, Louisiana, 1969
Treat- ____________ Per cent bollworm damage___________  Season
Entry ment* 7/23 7/30 8/7 8/13 8/19 8/26 9/4 Total
Deltapine Smooth Leaf 1 12.0 12.0 10.0 6.0 7.0 21.5 14.0 82.5
Deltapine Smooth Leaf 2 31.0 17.0 6.0b 11.0 6.0 25.5a 12.0 108.5
Louisiana Frego Bract 3 1 20.0 11.0 11.0 2.0 2.0 8.0 20.0 74.0
Louisiana Frego Bract 3 2 32.0 13.0 12.0ab 3.0 2.0 9.5b 14.0 85.5
Stoneville 7A 1 20.0 17.0 7.0 7.0 4.5 32.5 16.0 104.0
Stoneville 7A 2 32.0 17.0 10.0b 13.0 7.5 26.5a 14.0 120.0
Louisiana Frego Bract 2 1 15.0 12.0 5.0 8.0 2.0 12.5 10.0 64.5
Louisiana Frego Bract 2 2 32.0 10.0 18.0a 7.0 2.5 10.5b 19.0 99.0
*1 = full season (initiated 6/25); 2 = regular season (initiated 7/23).
Table 61. The effect of bract type and insecticide program on boll weevil damage
to squares at the Red River Valley Experiment Station, Bossier City, Louisiana, 1969.
Treat­ Per cent boll weevil punctures
Entry ment* 7/23 7/30 8/7 8/13 8/19 8/26 9/4
Deltapine Smooth Leaf 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Deltapine Smooth Leaf 2 0.0 1.0 0.0 1.0 0.5 0.0 0.0
Louisiana Frego Bract 3 1 0.0 0.0 0.0 1.0 0.0 0.0 0.0
Louisiana Frego Bract 3 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0
Stoneville 7A 1 0.0 1.0 0.0 1.0 0.0 0.0 0.0
Stoneville 7A 2 0.0 0.0 0.0 2.0 0.0 0.0 0.0
Louisiana Frego Bract 2 1 2.0 0.0 1.0 1.0 0.0 0.0 0.0
Louisiana Frego Bract 2 2 0.0 0.0 0.0 2.0 0.5 0.0 2.0
*1 = full season (initiated 6/25); 2 = regular season (initiated 7/23)
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Table 62. The influence of bract type and insecticide program 
on the total number of nymphal and adult tarnished plant bugs 
at the Red River Valley Experiment Station, Bossier City, 
Louisiana, 1969.
Entry Treatment*
Number of tarnished 
plant bugs/100 sweeps 
7/1 7/23
Deltapine Smooth Leaf 1 0.0 0.5
Deltapine Smooth Leaf 2 12.5b 1.0
Louisiana Frego Bract 3 1 0.0 2.0
Louisiana Frego Bract 3 2 17.0b 1.5
Stoneville 7 A 1 4.0 0.0
Stoneville 7A 2 9.5b 0.0
Louisiana Frego Bract 2 1 2.0 0.0
Louisiana Frego Bract 2 2 28.5a 0.0
*1 = full season (initiated 6/25); 2 * regular season (initiated 
7/23).
127
Table 63. The influence of bract type and insecticide program 
on the number of nymphal and adult cotton fleahoppers at the 
Red River Valley Experiment Station, Bossier City, Louisiana, 
1969.
N u m b e r  o f  c o t t o n
Entry Treatment* 7/1 7/23
Deltapine Smooth Leaf 1 0.0 1.0
Deltapine Smooth Leaf 2 11.5 1.0
Louisiana Frego Bract 3 1 0.0 1.0
Louisiana Frego Bract 3 2 10.5 1.0
Stoneville 7A 1 0.0 0.0
Stoneville 7A 2 8.5 1.0
Louisiana Frego Bract 2 1 0.0 1.0
Louisiana Frego Bract 2 2 11.0 0.0
*1 = full season (initiated 6/25); 2 = regular season 
(initiated 7/23).
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were more evenly distributed among all entries under 
regular season treatment.
Square loss was approximately 20% higher in all 
entries on a regular season insecticide program (Table 64). 
Both frego bract varieties (regular season) had very few 
squares remaining on the plants; however, only the Stoneville 
7A entry had a significantly lower percent abscised squares. 
Although not significant, yields of the frego bract varie­
ties on a regular season schedule were considerably lower 
than those of the normal bract cotton (Table 65). Negli­
gible differences occurred in yields of the four entries 
on a full season schedule.
T h e  o n l y  a p p r e c i a b l e  d i f f e r e n c e  i n  i n s e c t  n u m b e r s  
w a s  a n  a p p a r e n t  p r e f e r e n c e  e x h i b i t e d  b y  t a r n i s h e d  p l a n t  b u g s  
f o r  f r e g o  b r a c t  c o t t o n  i n  u n t r e a t e d  p l o t s .  C o t t o n  u n d e r  a  
f u l l  s e a s o n  i n s e c t i c i d e  p r o g r a m  w a s  e x p o s e d  t o  v e r y  l i t t l e  
p l a n t  b u g  d a m a g e  b e c a u s e  o f  t h e  s u s c e p t i b i l i t y  o f  t h e s e  
i n s e c t s  t o  c h e m i c a l s .
These findings indicated that bollworms exhibited 
little preference for frego bract cotton. Since tarnished 
plant bugs were the only insects sampled which had a higher
population in frego bract cottons under a regular season 
program, it is suggested that they were partially responsible 
for the low yields of these two entries.
Table 64. The effect of insecticide program on the fruiting rate of several cotton
















Deltapine Smooth Leaf 1 40 20 25 29 627 477 41.19
Deltapine Smooth Leaf 2 40 32 5 18 326a 581 62.47ab
Louisiana Frego Bract 3 1 40 17 4 13 439 334 42.29
Louisiana Frego Bract 3 2 40 24 5 9 184b 385 66.04a
Stoneville 7 A 1 40 13 27 58 640 404 35.78
Stoneville 7A 2 40 29 7 36 426a 564 54.60b
Louisiana Frego Bract 2 1 40 28 9 4 412 381 47.27
Louisiana Frego Bract 2 2 40 31 3 38 179b 530 70.67a
*1 = full season (initiated 6/25); 2 = regular season (initiated 7/23)
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Table 65. The mean yield of frego bract and normal cottons 
as affected by full season and regular season applications 
of insecticides at the Red River Valley Experiment Station, 









Pounds of seedcotton per acre
Louisiana Frego Bract 2 1844 1382 +462
Stoneville 7 A 2180 1996 +184
Louisiana Frego Bract 3 2128 1579 +549
Deltapine Smooth Leaf 2071 1974 + 97
Average Frego Bract 1986 1480 +506
Average Normal Bract 2125 1985 +140
Average 2056 1733 +323
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During 1970 the full season insecticide program 
reduced bollworm damage in all five entries (Table 66).
This reduction was largest in the frego bract and the Bayou- 
smooth-nectariless entries and smallest in the Louisiana 
Okra Leaf 2 and Stoneville 7A entries. There was no dif­
ference in overall bollworm damage between cottons on a 
regular season schedule; however, damage in the okra leaf- 
nectariless entry was slightly higher than that in the other 
entries.
Insecticide program had little effect on the number 
of bollworm eggs found in plant terminals (Table 67). On 
all sampling dates the Bayou-smooth-nectariless entry had 
the lowest egg counts. There were significantly fewer eggs 
oviposited in this entry than in all other entries on a 
regular season schedule. The Stoneville 7A entry had the 
second lowest egg count. Differences were small among the 
remaining entries. Few bollworm larvae were found in plant 
terminals (Table 68).
There was no difference in overall boll weevil damage 
between entries on the same insecticide schedule (Table 69). 
As expected, damage was lower in the full season plots.
Bollworms exhibited no preference for frego bract 
cotton. In fact, the least damage occurred in cottons
Table 66. The influence of cotton strain and insecticide program on bollworm damage
to squares at the Red River Valley Experiment Station, Bossier City, Louisiana, 1970.
Treat- Per cent bollworm damage Season
Entry ment^- 7/7 7/14 7/22 7/28 8/3 8/10 8/20 Total2
Stoneville 7A + okra 
leaf + frego bract
1 — 10.5b 13.0 4.0 1.0 5.0 1.3 34.8
Stoneville 7A + okra 
leaf + frego bract
2 — 5.0 3.0 2.0 2.5 1.5 1.3 15.3
Stoneville 7A + okra 
leaf + nectariless
1 14.5 17.5a 16.0 5.5 7.0 5.5 1.3 52.8
Stoneville 7A + okra 
leaf + nectariless
2 12.5 8.0 6.5 2.0 3.5 2.5 3.3 25.8
Louisiana okra leaf 2 1 14.5 9.0b 13.5 4.0 5.5 1.0 0.7 33.7
Louisiana okra leaf 2 2 13.0 9.0 5.5 1.5 7.0 4.0 0.7 27.7
Stoneville 7A 1 12.0 9.0b 12.5 8.0 2.5 4.5 2.0 38.5
Stoneville 7A 2 16.0 11.5 8.5 4.5 4.0 3.0 2.0 33.5
Bayou + smooth + 
nectariless
1 14.0 13.5ab 10.0 6.5 4.0 2.0 3.3 39.3
Bayou + smooth + 
nectariless
2 7.5 7.5 2.5 1.5 3.0 1.5 0.0 16.0
^1= regular season (initiated 7/18) ; 2 = full season (initiated 6/18) .
2For the last six sampling dates.
Table 67. The influence of cotton strain and insecticide program on the number of Heliothis spp.
eggs at the Red River Valley Experimental Station, Bossier City, Louisiana, 1970.
Treat- Number of bollworm eggs/100 terminals Season
Entry ment* 6/26 7/2 7/8 7/13 7/20 7/27 8/4 8/12 Total
Stoneville 7A + okra 
leaf + frego bract
1 2.0 3.5 5.5 61.0 38.0 45.5ab 34.0a 82.0a 271.5a
Stoneville 7A + okra 
leaf + frego bract
2 13.0 11.5 16.0 89.5 78.0 60.0 22.0 67.5 357.5
Stoneville 7A + okra 
leaf + nectariless
1 4.0 8.0 10.0 63.5 62.7 74.5a 32.5a 48.0c 303.2a
Stoneville 7A + okra 
leaf + nectariless
2 9.0 7.5 14.0 80.5 88.7 52.5 20.0 52.5 324.7
Louisiana okra leaf 2 1 10.0 9.5 11.5 74.0 61.3 64.0a 41.5a 63.0b 334.8a
Louisiana okra leaf 2 2 17.0 11.5 21.0 118.5 73.3 59.0 33.0 48.5 381.8
Stoneville 7A 1 17.0 3.5 6.5 70.0 40.0 19.5ab 27.5ab 55.Obc 239.0a
Stoneville 7A 2 11.0 9.0 14.0 61.5 28.7 25.5 12.0 33.5 195.2
Bayou + smooth + 
nectariless
1 3.0 1.0 2.0 61.0 20.7 10.5b 5.5b 16. Od 119.7b
Bayou + smooth + 
nectariless
2 3.0 4.0 5.0 53.0 20.7 12.0 7.0 9.0 113.7
*1 = regular season (initiated 7/18); 2 = full season (initiated 6/18).
Table 68. The influence of cotton strain and insecticide program on the number of
He!iothis spp. larvae at the Red River Valley Experiment Station, Bossier City,
Louisiana, 1970.
Treat­ Number of bollworm larvae/100 terminals
Entry ment* 6/26 7/2 7/8 7/13 7/20 7/27. 8/4 8/12
Stoneville 7A + okra 
leaf + frego bract
1 0.0 2.0 0.0 1.0 0.0 0.0 0.5 1.0
Stoneville 7A + okra 
leaf + frego bract
2 0.0 2.5 1.5 1.0 0.0 0.0 0.0 0.0
Stoneville 7A + okra 
leaf + nectariless
1 0.0 1.0 0.0 0.0 0.7 0.0 0.0 1.5
Stoneville 7A + okra 
leaf + nectariless
2 0.0 0.5 0.5 1.5 0.7 0.0 0.0 0.0
Louisiana okra leaf 2 1 0.0 1.5 2.0 1.0 0.0 0.0 0.0 0.0
Louisiana okra leaf 2 2 0.0 0.5 1.5 0.0 0.0 0.0 0.0 0.0
Stoneville 7A 1 0.0 2.5 0.5 1.0 1.3 0.0 0.0 0.5
Stoneville 7A 2 1.0 2.0 1.5 1.0 0.0 0.0 0.5 0.0
Bayou + smooth + 
nectariless
1 0.0 ■ 0.5 0.0 -- 0.7 0.5 0.0 0.0
Bayou + smooth + 
nectariless
2 0.0 1.5 0.0 -- 0.7 0.0 0.0 0.0
*1 = regular season (initiated 7/18); 2 = full season (initiated 6/18).
Table 69. The influence of cotton strain and insecticide program on boll weevil damage
to squares at the Red River Valley Experiment Station, Bossier City, Louisiana, 1970.
• Treat­ Per cent boll weevil punctures Season
Entry ment* 7/7 7/14 7/22 7/28 8/3 8/10 8/20 Total1
Stoheville 7A + 'okra 
leaf + frego bract
1 -- 7.0 4.5ab 2.0 0.0 1.5 0.0 15.0
Stoneville 7A + okra 
leaf + frego bract
2 -- 3.0 1.0 0.5 0.5 0.0 0.0 5.0
Stoneville 7A + okra 
leaf + nectariless
1 3.0 9.0 6.5a 1.0 0.5 1.0 0.0 18.0
Stoneville 7A -f okra 
leaf + nectariless
2 3.0 4.5 0.5 1.5 0.5 0.5 0.0 7.5
Louisiana okra leaf 2 1 1.0 5.0 8.0a 2.5 0.5 0.5 0.7 17.2
Louisiana okra leaf 2 2 3.0 5.0 2.0 0.5 2.0 0.5 0.0 10.0
Stoneville 7A 1 3.0 4.5 4. 5ab 1.0 2.0 1.0 0.0 13.0
Stoneville 7A 2 2.5 5.5 2.0 0.5 0.0 1.5 1.3 10.8
Bayou + smooth + 
nectariless
1 0.0 4.5 2.5b 2.5 2.5 0.5 0.0 12.5
Bayou + smooth + 
nectariless
2 3.0 3.5. 1.5 1.0 ■ 2.0 0.0 0.0 8.0
*1 = regular season (initiated 7/18); 2 = full season, (initiated 6/18). 
*For the last six sampling dates.
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possessing this trait. The smooth character has been re­
ported to be nonpreferred by the bollworm (Gillham, 1963; 
Lukefahr et al. 1965, 1966a). The significant reduction in 
oviposition (regular season) on the Bayou-smooth-nectariless 
line supports these findings. In these small plots the 
nectariless character appeared to have no effect on boll- 
worms. Lukefahr et al. (1966a)reported similar findings and 
concluded that it was necessary to have large field tests 
before the effect of this character is expressed. Boll­
worm damage to squares in the smooth and nectariless entry 
on a full season insecticide program was lower than all 
other entries except the frego bract entry.
The number of tarnished plant bugs collected is 
presented in Table 70. Numbers were consistently higher in 
entries on a regular season insecticide program; however, 
these plots were untreated at the time the counts were made. 
The largest populations were found in the Louisiana Okra 
Leaf 2 and the frego bract lines. There was little vari­
ation in numbers among other entries.
Few cotton fleahoppers were found in plots under full 
season treatment (Table 71). Although not differing from 
the other cottons (regular season), the Louisiana Okra Leaf 2 
and the frego bract entries had the highest season total of 
fleahoppers.
Table 70. The influence of cotton strain and insecticide program on the number of
adult and nymphal tarnished plant bugs at the Red River Valley Experiment Station,
Bossier City, Louisiana, 1970.
Treat- Number of tarnished plant bugs/100 sweeps season 
Entry ment* 6/24 7/1 7/8 7/16 Total
Stoneville 7A + okra 
leaf + frego bract
1 34.0 17.0 16.5 9.5a 77.0
Stoneville 7A + okra 
leaf + frego bract
2 6.0 5.5 2.5 0.0 14.0
Stoneville 7A + okra 
leaf + nectariless
1 17.5 20.0 7.0 2.5b 47.0
Stoneville 7A + okra 
leaf + nectariless
2 4.0 5.0 0.5 0.0 9.5
Louisiana okra leaf 2 1 47.0 14.5 15.0 9.0a 85.5
Louisiana okra leaf 2 2 3.5 2.0 2.0 2.5 10.0
Stoneville 7A 1 19.5 15.5 2.5 11.0a 48.5
Stoneville 7A 2 1.5 2.5 2.0 1.5 7.5
Bayou + smooth + nectariless 1 22.5 12.5 5.5 2.0b 42.5
Bayou + smooth + nectariless 2 6.0 0.5 0.0 1.0 7.5
*1 = regular season (initiated 7/18); 2 = full season (initiated 6/18). 137
Table 71. The influence of cotton strain and insecticide program on the number of
adult and nymphal cotton fleahoppers at the Red River Valley Experiment Station,










Stoneville 7A + okra 
leaf + frego bract
1 16.Oab 4.5 12.0a 10.5ab 43.0
Stoneville 7A + okra 
leaf + frego bract
2 1.5 1.0 0.5 3.0 6.0
Stoneville 7A + okra 
leaf + nectariless
1 11.0b 13.5 3.5b 9.5abc 37.5
Stoneville 7 A  + okra 
leaf + nectariless
2 0.0 1.0 3.5 1.0 5.5
Louisiana okra leaf 2 1 24.0a 8.5 5.0b 14.0a 51.5
Louisiana okra leaf 2 2 3.0 2.0 1.0 0.5 6.5
Stoneville 7A 1 17.Oab 5.5 3.0b 5.0bc 30.5
Stoneville 7A 2 2.0 2.5 1.5 3.0 9.0
Bayou + smooth + nectariless 1 13.0b 1.0 4.5b 3.0c 21.5
Bayou + smooth + nectariless 2 1.5 1.0 0.0 1.0 3.5
*1 * regular season (initiated 7/18); 2 = full season (initiated 6/18). 138
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There was considerable variation in fruiting counts 
between insecticide programs, within varieties, and between 
varieties (Table 72). The frego bract and the Bayou- 
smooth-nectariless entries were most affected. In both of 
these selections on the first sampling date the number of 
fruiting forms was significantly lower than those in the 
other selections on a regular season program. On the second 
sampling date the same two entries and the Stoneville 7A 
entry were significantly lower than the okra-nectariless 
and the okra leaf entries. On the last two sampling dates 
no difference existed between entries in regular season plots. 
The frego bract selection had the greatest increase in 
fruiting forms due to the full season insecticide program.
The lowest yields were associated with the frego bract 
and Bayou-smooth-nectariless entries. Under a regular season 
program the yield of the smooth-nectariless selection was 
significantly lower than that of all other entries except for 
the frego bract entry, which was significantly lower than the 
Louisiana Okra Leaf 2 and Stoneville 7A selections.
Table 72. The fruiting rate of cotton strains subjected to regular and full season
insecticide programs at the Red River Valley Experiment Station, Bossier City,
Louisiana, 1970.
Treat­ Number of squares and bolls/acre
Entry ment* 7/8 7/16 7/23 7/30 YSC/A
Stoneville 7A + okra 
leaf + frego bract
1 12,225c 78,566b 213,204 435,564 1393bc
Stoneville 7A + okra 
leaf + frego bract
2 67,971 192,829 596,448 713,514 1556
Stoneville 7A + okra 
leaf + nectariless
1 78,240b 189,569a 490,827 677,544 1703ab
Stoneville 7A + okra 
leaf + nectariless
2 83,456 152,731 367,221 726,921 1671
Louisiana okra leaf 2 1 106,439a 205,054a 484,614 598,410 1917a
Louisiana okra leaf 2 2 164,141 281,990 749,811 878,976 1949
Stoneville 7A 1 58,354b 110,677b 430,659 561,786 1802a
Stoneville 7A 2 85,575 150,938 474,804 549,360 1703
Bayou + smooth + 
nectariless
1 33,578c 69,275b 308,688 385,206 1262c
Bayou + smooth + 
nectariless
2 69,275 142,951 495,405 604,296 1343
*1 = regular season (initiated 7/18); 2 - full season (initiated 6/18). 140
SUMMARY
Cotton possessing medium red (Ak Djura) foliage was 
less preferred by the boll weevil than cotton possessing 
light red (N. C. Margin) foliage. Weevil damage in normal 
cotton was significantly higher than in cotton possessing 
the nonpreference characters frego bract or red foliage. 
Combining these characteristics resulted in an accumu­
lative effect.
W h e n  n o r m a l  ( p r e f e r r e d )  c o t t o n  w a s  i n t e r p l a n t e d  w i t h
nonpreferred cotton in equal size plots (8 rows), boll wee­
vils were attracted into the preferred cotton and treated 
with insecticides. Sufficient numbers were killed by this 
"trap" technique to allow production of the nonpreferred 
cotton with very little if any insecticidal treatment.
This method substantially reduced the total amount of in­
secticide necessary to obtain effective boll weevil control.
Eight row strips of preferred cotton were interplanted
with 8, 16, 32, and 48 row plots of nonpreferred cotton.
Under heavy weevil pressure effective late season control 
was not maintained in the 32 and 48 row plots of nonpreferred 
cotton. When weevil pressure was not excessive effective
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control was achieved in the 32 row plots. This control 
system greatly reduced the reliance on insecticides.
Overall Heliothis oviposition was significantly 
reduced by cotton possessing the morphological plant 
character smooth leaf. The smooth characteristic also 
appeared to cause slight reductions in the numbers of 
tarnished plant bugs and cotton fleahoppers.
Bollworm and plant bug populations were monitored 
to determine the effect the boll weevil nonpreference 
character, frego bract, had on these insects. Bollworms 
exhibited no preference for such a bract type? however, 
in some tests there was a trend toward greater damage in 
cotton possessing this character. Preliminary results 
suggested that tarnished plant bugs and cotton fleahoppers 
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